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CNCtECKE TXnOWt fmODOBCt MCRUCni B 



II MOUTUU GO 



MUIULTC M3EITTET TO BJCWC JCKKU 4IMIRCH OnTOETK IS 
ItOKMItt UMCKOC (BMMCTT OlSUCnt OOSCSI Gi/BCEStT ISO 

ocKutoc cnuuu uttaoctE sataax «cmmf tuoeckk ata 
cittounc <WTcmt ocnauo cmckmt andossc ttetucect aoo 
ttKtCCU <tt OCm C IQCGCIilC 4UCEtirX TTCUtfUC XCJCCTtCT 300 

ckcciuk ocncuu nuMuc nuncnc cntnrcu occtciqkt «n 
uBiuar aarcroc aantaa taaxex ckjtkok kuciuu «o 
tjookw arouse mm vamia Mntna auncne md 
/wxaaa crcaxna rcuesa ixtiscvx uuanx ctttcmcu cob 
wooer MO 



t KXTTUW KTtCUlU fit 



Mtamra maim, tutsqeu mtuint ioncna cucucat i 
trtitisre Mw cc cc i c catsiouc itsiTctccx outucn wcggiogc i 
urccura icuimu wantx (noma encuat inecnnc u 



tcccuaci cuwkc it i co at ur anuaa ■ 
nrnura oaniwn tRMioxr «wgukc n 



namtuez iu* 



157] Abstract: 

PURPOSE: To obtain a new genetic DNA useful for producing L- lysine. 
CONSTITUTION: This genetic DNA is capable of coding aspartokinase released from the 
feedback inhibition with L-lysine derived from a bacterium of the genus 
Brevibacterium, e.g. the genetic DNA expressed by the formula (R at the 835- 
position is A or G; Y at the 902- and the 932-positions are C or T; Y is not C when 
R at the 835- position is G). The genetic DNA is obtained from a chromosome of a 
bacterium which belongs to the genus Brevibacterium and has the resistance to S-(2- 
aminoethy 1 )-L-cysteine. 

[51] Int'l Class: C12N01554 C12P01308 C12N01554 C12R001 13 
C12PO1308C12R00113 
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(54) [SHBOgfr] 7Y-M-;;^f>tt^3>^jn/i7^^h*t-f$3- K-*"&itf£?DNA2ltf 
(57) [£*]] *?>*OT 

JPLfc^HT/^ry £A • 7 2 3 3*>fe¥ 

DNAo 

Wfc&£tl1t7l' ?A • 77/UMJ 2 3 3 

l - y ^^<D±*ftdsai**c«3iD Lit. 
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i ] ^ f ^ y *> Ajn«n« a«<o l — y 
[&#jg2i :/utr/<^ y ^m®^:/^^ 

GTGGCCCTGG 
AACGTCGCTG 
TCCGCAATGG 
CCGCCAGCTC 
GTCGCCATGG 
GGTGTGCTCA 
GTGCGTGAAG 
AAGGAAACCC 
TTGGCAGCTG 
ACCGCTGACC 
ATGCTGGAAC 
CGTGCATTCA 
ATTGCCGGCT 
GACAAGTCCG 
AAGGTTTTCC 
TYCTCTGTGG 
CGTGCGATGG 
GACGACCAGG 
ACCGCAGAGT 
TCTGAGATCC 
CTGCATGAGC 
CGC 

(B ^f, 8 3 5#gcDRteG3U*A£^U 8 3 6 # 
H~9 0 2fFBfc.tr/ 92T# Y l* CXttT £^ 
U IrIBSMc* 8 3 5#@<£>R3^GT$>!?, 8 3 6#|, 
9 0 2 #1*3^^9 2 3#i<??Y^C-Cfo^r ili/i 
Val 
1 

Glu 



T" y £A * y?/*>J\ ( Brevibacterium 
f i a v urn ) MJ 2 3 3 1 le^Ofcfc^ 

DNA 0 



ACGCATTAGA 


60 


GGTTGTCTGC 


120 


GAATCCCGTT 


180 


TAACGCTCTC 


240 


TTCTCAGGCT 


300 


TCCAGGTCGT 


360 


GGGTGTCAAT 


420 


TGCAGTTGCA 


480 


CGGCGTGTAC 


540 


CTTCGAAGAA 


600 


TGAATACGCT 


660 


CGGCACTTTG 


720 


TGTCGCAACC 


780 


CGAGRYTGCG 


840 


GCAGAACGTC 


900 


TGACGGACGC 


960 


TGTGCTTTAC 


1020 


CCCAGGTGTT 


1080 


GATTTCCACC 


1140 


TGCACGTGCA 


1200 


AGGCACCGGA 


1260 




1263 



Ser Ala 

15 
Lys Ala 

Thr Asp 



TCGTACAGAA ATATGGCGGT 
AACGGATCGT TGCCACCAAG 
GAGACACCAC GGATGAGCTT 
GTGAAATGGA TATGCTCCTG 
CTATTGAGTC CCTGGGTGCA 
CCACCGAGCG TCACGGAAAC 
CACTCGATGA GGGCAAGATC 
GCGATGTCAC CACGTTGGGT 
CTCTGAACGC TGATGTGTGT 
CGCGCATCGT TCCTAATGCT 
TTGCTGCTGT TGGCTCCAAG 
ATGTGCCACT TCGCGTACGC 
CTATGGAGGA TATTCCTGTG 
AAGCCAAAGT AACCGTTCTG 
GTGCGTTGGC TGATGCAGAA 
AAGACGGCAC CAYCGACATC 
AGATCTTGAA GAAGCTTCAG 
TCGGCAAAGT CTCCCTCGTG 
TCATGGAAGC TCTGCGCGAT 
GCATTTCCGT GCTGATCCGT 
AGTTCCAGCT GGGCGGCGAA 



TCCTCGCTTG AGAGTGCGGA 
AAGGCTGGAA ATAATGTCGT 
CTAGAACTTG CTGCGGCAGT 
ACTGCTGGTG AGCGTATTTC 
GAGGCTCAAT CTTTCACGGG 
GCACGCATTG TTGATGTCAC 
TGCATTGTTG CTGGTTTCCA 
CGCGGTGGTT CTGATACCAC 
GAGATTTACT CAGATGTTGA 
CAGAAGCTGG AAAAGCTCAG 
ATTTTGGTGC TACGCAGTGT 
TCGTCTTATA GCAATGATCC 
GAAGAAGCAG TCCTTACCGG 
GGTATTTCCG ATAAGCCAGG 
ATCAACATTG ACATGGTTCT 
ACGTTCACCT GCCCTCGaC 
GTTCAGGGCA ACTGGACCAA 
CGTGCGGGCA TGAAGTCTCA 
GTCAACGTGA ACATCGAATT 
GAAGATGATC TGGATGCTGC 
GACGAAGCCG TCGTTTATGC 



Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu 

5 10 
Arg lie Arg Asn Val Ala Glu Arg He Val Ala Thr Lys 
20 25 30 

Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr 
35 40 45 



Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala lie Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

lie Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
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145 150 
Leu Ala Ala Ala Leu Asn Ala Asp 
165 

Asp Gly Val Tyr Thr Ala Asp Pro 
180 

Leu Glu Lys Leu Ser Phe Glu Glu 
195 200 
Ser Lys He Leu Val Leu Arg Ser 

210 215 
Val Pro Leu Arg Val Arg Ser Ser 
225 230 
lie Ala Gly Ser Met Glu Asp He 
245 

Gly Val Ala Thr Asp Lys Ser Glu 
260 

Ser Asp Lys Pro Gly Glu AAA Ala 
275 280 
Ala Glu He Asn He Asp Met Val 

290 295 
Asp Gly Thr 111 Asp He Thr Phe 
305 310 
Arg Ala Met Glu lie Leu Lys Lys 
325 

Asn Val Leu Tyr Asp Asp Gin Val 
340 

Gly Met Lys Ser His Pro Gly Val 
355 360 
Arg Asp Val Asn Val Asn He Glu 

370 375 
He Ser Val Leu He Arg Glu Asp 
385 390 
Leu His Glu Gin Phe Gin Leu Gly 
405 

Ala Gly Thr Gly Arg 
420 

(&?|J<K 2 7 9fI(OAAAttA!aX(iThrXli 
Va l^L, 3 0 l#gtDYYYttS e rXttPh e 

30 8#@OZZZttThrXliI 1 
U 2 7 9il^AAA^Ala-C&!), 3 0 

lilOTYYdiSert^l 3 0 8#@<DZ Z Z# 
Thr-efcSiitt*^, ) -oaStiSL-DS^cJ; 

£StfDNA*«*-f3»*;t:/7*5 K. 



155 160 
Val Cys Glu He Tyr Ser Asp Val 

170 175 
Arg lie Val Pro Asn Ala Gin Lys 
185 190 
Met Leu Glu Leu Ala Ala Val Gly 
205 

Val Glu Tyr Ala Arg Ala Phe Asn 
220 

Tyr Ser Asn Asp Pro Gly Thr Leu 
235 240 
Pro Val Glu Glu Ala Val Leu Thr 

250 255 
Ala Lys Val Thr Val Leu Gly He 
265 270 
Lys Val Phe Arg Ala Leu Ala Asp 
285 

Leu Gin Asn Val YYY Ser Val Glu 
300 

Thr Cys Pro Arg Ser Asp Gly Arg 
315 320 
Leu Gin Val Gin Gly Asn Trp Thr 

330 335 
Gly Lys Val Ser Leu Val Gly Ala 
345 350 
Thr Ala Glu Phe Met Glu Ala Leu 
365 

Leu He Ser Thr Ser Glu He Arg 
380 

Asp Leu Asp Ala Ala Ala Arg Ala 
395 400 
Gly Glu Asp Glu Ala Val Val Tyr 
410 415 



[0 00 1] 

3>^5*lfc7^^/H*^ — -tf (E. C. 2. 
7. 2. 4. ) Sra-Ki-Safi^DNA/ttJtfi-T-D 
NASr^tP*fi*^7^5 h\ K"C*«E* 
$ n^i 3 y *9im&tAK a y *a*ini ^ 5 L - y 

I00021 L-y^yit #«rs/ift£ L-csair 
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[0 0 0 3] 

m*<D&m l — y vytoxntm&&t lt 

y^^*:»i6r5*ft*s*P?>ixr^6 [«^.ff, »4iBg 

5 1 -2 1 0 7 8 #£tflL #^B8 5 3- 1 8 3 3 *43fe 
«L «^BB6 2-8 6 9 2«^««#ffi] 0 tt« 
A.«*fflV^»3ft«fe'|>fi36**LT^* C^5flBS5 6-l 

6 0 9 9 7 »HJH86 0-6 2 9 9 4f^i, 4$ 
BUBS 6 2-7 9 7 8 8 #4*«ll«#J&] . L^Lft^fe, 

^jfclilt^ tvcv^^&iw j: s l — y ^y©»5tft-e 
flu ^HilK^te<&u t /'x^L-y ^©WifcKW 

<oacA«*-&ft, L-y ^^«r<t •? J»*ttlc^j***«i 

10 0 0 4] L-y^>^J*aiSC*5^>"C, l-t* 

— t? (E. C. 2. 7. 2. 4. ) t£*)L~T*/<y 

<ort^ «^*^fflv^5L-y^v<Oja3&±Ol!8Ht 

[0 0 0 5] r^/^h^rt-" If (E. C. 2. 
7. 2. 4. ) Sra-Ki-Sitfi^tLrtt, xi/ 5 i) 
tr-a'J ( Escherichia c o I i ) 
Oi&Gs^- [Journal of Biologica 
1 ~C h e m i s t r y , 2 5 6 , 10228-^102 
3 0, 198 1^R8) jflUOBfcSfLT^S. ^ 
9AHttmiS**<DT^^h*^— t? (E. C. 2. 
7. 2. 4. ) irLTfl:, >*?vU.X • ■frTyl/* (Bac 
i I I us sub t i 1 i s) , 3!J ^/<^f- y #A 
• tf /V$ J* (Coryneform glutam 
i c um) $?3&Sfc>e>tl"Cl^£ (Journal of 
Biological Chemistry, 2 6 2 , 
8787-8798, 1 9 8 7 ;Mo 1 e c u 1 a r 
Microbiology, 5, 1197-1204, 
199l#JR). Ld»L4iS6, yur^x y *AJH 
fi*G>7*'^l'h*'*-— t? (E. C. 2. 7. 2. 
4. ) S:3-Ki-53t6-7-»-o^Tttfle*©«ft«Mta 

[0006] #«h*«mu ftfc^nr^ry 

77^^ ( Brev ibac terium f 1 a v u 
m) M J 2 3 3*ftfe#J:9v T;*/^ h**7— tfiSfc 

ALT, ay^IilftJHtiaiL, l»HWC5ft£*ifc 

?5r<!:£JLl>ttJLli£Lfc WW4-24 6 5 8* 



[0 0 0 7] 

ev<*^y ^A*j»»**tf5L - y ^^ia67^-K 

(E. C. 2. 7. 2. 4. ) Sra-K-rSJlg^DN 

amu »ae^«riii«-efc6 3y*aiNii«ic»A 
u »=y*s!aBi*:ffl^T. «ffc*«A^b*e>c» 
apwii L-y v^v^ita: * -r 

[0 0 0 8] 

«r*«-r-<<**«F*€r«iafctt*, S- (2-T^/ 
ai^/v) -L-^f-fv (WT:n* r'AECj 
fW-Sntasfc*) utv^x 'J ^AJR 

77*$ KK^ALT, 3y*ffllWai«r»mE»L, ft. 
(C L - y ^>«r»5t L#* ^ t £ JL^tt L*«M«ra« 
[0 0 0 9] *»< LT#3B0iU:J:*U*. 

(1) i?j*mmm&%<DL- y v^icj; 

(2) *ieE2W*«)E^J**6-C^SnSDNA*aE 
fi^DNA ; 

(3 ) "mssmwt^mt^r i -e* * tta r $ / mm 

^DNA ; 

(4) fltaftT-DNAdSWASixfclftft^^?^? K; 

(5) &m&z.7°7*^ KT»iME»$*ifc=«y*aiw 

(6) ^a- 
LTL-y i^*««r*#i5fctfi^S*i 

[0 0 10] £*T. *»WfcoV^T$?)«C««HtHW't 
-So #$B9!<0 rL-y^^lcJ:-57-f-hv<y^>rvt 
tr 3 ^(o«w»*iifcr^/Vv h * a - 5 

pr«*=y*ffl*ff«*>3*>, y^>©4**i$*anLfc 

J: 0 tttfi LfcT h * S: =" - Kr 
$IISfDNA, 1"4*3*>L-y^^(Cj;5 7-r— K/< 

(E. C. 2. 7. 2. 4. ) Ki-^ae^DN 

[0 0 1 l] #«WOL-!l^l:J:57^-K^y^ 



-4- 



K-rsse^sr^trDNAisffr (wt, zti* tAm 
MJfora, fttcAECBtttwra^wev^xy • 

77^A ( Brevibac ter ium f 1 a v u 
m) MJ 2 3 3 (FERM BP- 1 4 9 7) &X.XFt 

[0012] -r>&tofe, A»f>i-©»jB/i«i»a[i»±*fc 

AECiMfL^OL-!) ^V(D£Btt<0»taLfc«S 

iiSLfc^i^^-r y £J.J||*fl3§, it^U^^r 
U £ A • 77^A ( Brevibacteriumf 1 
a v urn ) MJ 2 3 3 (FERM ' BP - 1 4 9 7) *5 

[0 0 13] i*Lfc<D«£»&*a^LTA»fr£W 
fca6©»W»ff ft© t *5 9 T 

&6 : jfei\ T'l/tf/^f !J £A • 7 7^AMJ 2 3 3 
ICN-^/l'-N' -xhn-N-^ hp^7^^^ 

10g/l4tt5W*« W«0. 2%, *ft£0. 
7%, KH 2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5 
%, M g S 0 4 • 7 H 2 O 0. 05%, FeS0 4 • 
7H 2 O 6mg/l, MnS0 4 • 4-6H 2 O 6 
mg/K o-Wfi/2 0 0Mg/U ^TS>-&& 
I10 0tfg7"K'*^2 0g'/K ^A^-^2% 

(K«f€lttAa) ] IcfcfltU L, 3 0lCt!:T3 BM** 
L, £Lfc3D^~£#Bi-f £r iMcJ;*), AEClcgft 
MttSfitt^l^^^ry 17 A • 77^UMJ 2 

3 3&&£;:£2)5-e#5o 

[0014] ±fB«> J: 5 1- LT#e>tbfc*JW*«r»5tt«J 
td«« LT, ««**:4fil»at5 L - y i»-©**as 
«» «t 9 «*D LTV ^5 ©Sr * 5, KSBt-f 3 wile J; 
9, AECH1t«r#LA»oL-y^^fi£tt©iiJ!aiLfc 
7'ue/^f!l^77^Mj 2 3 3£$t^-f 5::<t 

[0015] 7*l/^^f!)!)A' 77/UMJ 2 3 3 
-Le u-AEC-Ly s 1 6 3 (FERM P-13 
5 12), ^I/Wry $A • 77/UMJ 2 3 3- 
AEC-Lys84 (FERM P-1351 1) , 7 
£A • 7 7/UMJ 233-AEC-Ly 
s 2 4 2 (F E RMP — 13 5 13) , 7'1/^^fy 
^•77^MJ 2 3 3-AEC-Lys40 (FE 
RM P- 1 6 5 1 0) 0 

[00 16] ift&***©B*«JttKtt % AECift 



^Wf'J £A * 7 5/UMJ 2 3 3 £l^8tTfc6 
M¥ttttJtfco^TMt, »«3B8 5 1 -1 30 5 9 2t 
. fti-, J:fBLfcAECltt££*rL, ^oL 

JxM J 2 3 3*«>«P««^e>ftfe#DNAS:tta-rS« 
C©ftfe<*:DNA«:aSftfBBW*, «*.f*E c o R I 
£/8 t >T&£#D N A Sr^±^#*+ 5. 
[0 0 17] »b*l6DNAIIffrfe^B-^y^^ 
MlfpHSG3 99 (SiSaSB) KlfAL, r© 
*<?*—$:m^X % T*'</i>b*1—' tfftfc^ri^&L 
(*'>x!) tr^y) 3E^cgsc5 o 7 

4 (xi/xiJtr'3'J ^x*fy^-^hy^ -fe 
— ( Escher ichia c o l i Gene 
tic Stock Center), h > V h 

• ^7*'/M^ui/- N . .3. >f"T>f (D 

epartment of Biology, Yale 
University) ; P. O. Box 6666 
New Haven, CT 06511-744. 
U. S. A. AffUftt] S:»jng»L, AECift 

[0 0 18] ^btl6^S?tei«<t»?^7^^ KDNA 
fcttWL, «RR#*TlWf1-5ri:KJ:»)#A*nfcA 

Ecitt«rtu»oL-y v >>£.&&<Dmm 

^ry^A • 7 7^<AMJ 2 3 3ttcft&#A%C0A»r 
frSrtB'SlltS:^^ LTfte>*t6A 
•f>t*Sfe^j>S*MR»*«r'ffiV^T«]»fL. ^P>ix6 

•lc:J;-5*jniB*Jc«t9. ^Ji^mer*/^ 
^as^«Lfc*:!l»KJH*lc»AL, AECSr^fN-* 

[0 0 19] »e>ft3»WE*ttJ;0:/?*$ KDNA 
£tttrJL, IWffi»*T«Hff1-6r.i:tcJ;*)«lA$nfcA 

e ciBtt«r*r La>o l - y ^^^Mttcoigjni Lft-f u- tr 

^fy^A • 77/UMJ 2 3 3#&fc#6#©A0r 
-WW"* w©* 5 KLT#e> 

n^A^o — Dtt. ±EAECi»ttfc*Ld»oL-y 
^^Mtt^jpLfc^n^/^T'y ^a * 

J 2 3 3ttOM^DNA^lJPS^E c o R I <0^± 
#Mlz±r)®r)MU *6«nSrH8B»*Nru"I"C 
«D»f+5rfclcJ:oT#f>*iS*:#$^l6r. 7kbO 
DNAKfr«r*tf$ct*5Tt6. 
[0020] 7 k b©L-y ityiz&zyj 

— tf^ra-k-rSite^Sr^tfDNAWf^Sr. #S©$iJ 
RBBSi&TIBfcr Lfc £ £ (D»»»ffia:&rjt^»rKlr^<D>c # 
*«rTSB*llc, ^J(SS#^tcj;-5^^ifi®^^iic-e 
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[0 0 2 1] 



WWrmK<D*Z £ (kb) 



P V u 11 


3 


0. 


K 


0. 


2, 


0. 


7, 0. 7 


Dra I 


1 


0. 


2. 


1 . 


5 






H i n c II 


2 


0. 


3, 


0. 


6, 


0. 


7 


Hind III 


1 


0. 


4. 


1 . 


2 






Bg 1 II 


2 


0. 


5, 


0. 


6. 


0. 


6 


P s t I 


2 


0. 


4. 


0. 


6, 


0. 


7 


N c o I 


1 


0. 


5, 


1 . 


2 






Xb a I 


1 


0. 


4, 


1 . 


3 







[0 0 2 2] ft*5, #91*ff#(c:fcv^-C MI8fMKlcJ:5 
rmtAffiftj ii, DNAWffirxHt:/?** frJK 

%* y r * y s Ky/u*s«w&fc«u #«prtEfc 
[0 0 2 3] r§jHr»f«-<o*#Sj 

tt, aii/ay tT ■ 3jl07A^7r-^ Upha g 
e) ©DNA&MIMHKH i ndlll -C«J»f LT»b*i 

• 3 y <r>yy4 - XI 1 AVt — V U x 1 74 
phage) (ODNA«:MISPiHa e 111 -?12)BfLT 
WeJlS^ftUEfti^DN A»f>tora— # !/7^'J TUT 

WfDNA»rfrXtt^7^S Ko*DNA«^*#SS: 

7C#^»SLt^5o fc*5. ^DNA»r^^ 

fcSfflU ttO. l kbHlkb««)t^#$ 

tco^rti4%2Ky T9 y /ur $ Ky^tastaiftjc^o 

[00 2 4] ±E<0AECBtt*r#Ld>OL-y 
J 2 3 3 OftfeWDN A*(BR»*N r u I *5<ttf E c 

o R I (c*oT«IIWSri:(cj:»j#&n6*#**s*S 
l. 7 k bODNAKfrlCO^tfi, *£>&&&^j£:?* 
7^SKpUC118*fcttpUC119 (£fgi£M) 
fcffll^S^**^** Urf^KIMKfc (dideox 
ychain termination^ Sange 
r , F. et. a 1 . . Proc. Natl. Aca 
d . S c i . USA, 7 4 , p5463, 1977) 

Ktti. 7 k b?>DNA»f^ii£»t-yyy» 



tf«ra- K+^JtC^tt, *faE0»0>E7!l#* 
2-5(c^-fEW«:*i-5t>©-Cfc9, 4 2 1{@C0T^ 
/itSra- 1 2 6 3^S£*ta»e>*tfSftTl^ 

[00 2 5] «*5.-'aSfflEW*<oEM#* l 
JHfc LTAEC**#L<t^a«#*Srffl^>ttt(4K« 

■ E^&£Lfc7Vtr^r y *a • 7 
tmjitas&s, ) DNAcoiaj?ij^^-r 0 e?q 

2 (wlftfSM J 233-Leu-AEC-Lysl6 
3l*J;!)»e>ixfcE^ KfiJ«*3iCMJ 2 3 3-AE 
C-Ly s 8 4«*9»&ftfcK*iL EW##4{CMJ 
233-AEC-Lys 2 4 2 He* 9 WfcitfcK^k E 
?ij#^5CMJ 2 3 3-AEC-Lys40^J:^f 3 

[0 0 2 6] *flBE*J*«E^J#*l~5fc^S*LSE 

^-DNAIt ff4fiOr^/<^h*t- flfefDNA 
tttALT, 8 3 5§g, 8 3 6#S, 90 2SI, 9 
2 3#B©«S*S*^-ettGA»bA, CA»6T, Cj&»6 
TK3M1-*w£fc:J:o"C* 2 7 9#@. 2 7 9#1, 
301#|, 3 0 8#gCOT ^ Jfk&ZzMfrK 1 
bThr, AlaHVal, SerHPhe, Th 

[0 0 2 7] ^©EfllSrtfcteLT, 1M 

Y¥<< h ^ * v^*^* (Site-dire 
cted mutagenes i s Kramer, 
W. et. al.Nucl. Acids Res.,J_ 
2_, p 9 4 4 1 t 19.84) fcffl^-CAfcWfcSEHfc* 
Ai-S^fc-fcoTfe, AECiH1t«rft4i--5*llS!r 

[0 0 2 8] r*lfe©iB**»e>, *3BW<OL-y^V(c 

/^^rt- tfiie^DNAHt, aeE^aofijw^e 



-Ki-53Sfit^S:§tfDNAWffrMt, ^«©AECiSBtt 

M*tf^5>^Vtfc*!Sy s t em-1 Plus 

[0 0 2 9] *fc, «IIBO*D< AECiMft S^U 
fcX^y *A ' 7 J 2 3 3£&&<D&£#D 

NA^b»»**L«*»^DNAWr>i-rt:, L-yv?> 

UfiS3WfA£HTV^CfcJ:< % $ bldttSE^iJ©— SR 

S»e^Sr*tfDNAWfrfcS**ii-5fc<o-e*>5 0 
[0 0 3 0] **W(OL-y^VlcJ:S7-f— hv<y^ 

K+5»e^«:«tpDNA»f>i- (A«tf) tt. 

[00 3 1] *fc. #369i0>L-y t^lcJ:-5 7>f — K 

= y^ffiiBBMsftSft^ri-sKite^e*^^*-^— e 

[0 0 3 2] **W<OAWf^*rl»A-*-Swi:*s-r#5, 

-2101 8 4^$glCia®(0^7^5 KpCRY3 

0 ; #&l!*F2-2 7 6 5 7 S^Am^m^y^ S K 
PCRY21, pCRY2KE, pCRY2KX, pC 
RY31, P CRY3KEMpCRY3KX ; W 

1 - 1 9 1 6 8 6*4**|C8B«©:77*5 KpCRY2 
MpCRY3 ; #BflBg5 8-6 7 6 7 9#^fil(CfS4R 
(Dp AM 3 3 0 ; #08Bg 5 8 - 7 7 8 9 S^tttCiStt 
OpHMl 5 1 9 ; 8-1 9 2 9 0 0 *Mfc«HC 
IB^Op A J 6 5 5, p A J 6 1 l&^pAJ 1 8 4 

4 ; ft^BS 57-134500 ^88*© pCGl ; # 
BBBS5 8-3 5 1 9 7^«llCia«<OpCG2 ; #§BBS 

5 7- 1 8 3 7 9 9#4**RfclB*<DpCG4&tfpCG 



1 l«*#Jf-5^t*ST?#S. 

[0 0 3 3] *-C*t>=iy^S!jBBSo«±-^<^^-*-c 

rt-c:/7*$ KoiBStitAfiMe^Bisite^^ay^sf 

bO^ffiU.Witt "?y7*% KpCRY30, p 
CRY2U PCRY2KE, pCRY2KE, pCR 
Y2KX, pCRY3K p CRY 3 KESt^p CRY 

[0 0 3 4] ±127^*5 K^*-pCRY3 0£PI 

* ( Brevi bacterium s t a t i o n i 
_s_) IF012144 (FERM BP-2515) ^ 
^7*7X? Kp BY5 0 3 (^(D7y*^ KO^MfflJco 
^TttWB^l -9 5 7 8 5*4fc*#|!» DNA£&fl 
U «l«»*Xho I^#*i5JKl4. 0kb<O7*7^ 

s KoMtwjtattSrBisae^sr^DNAWf^ m 

ffiU WRR**EcoRI*5j:tXKpn 1^$^ 

2. 1 k b(D^7^^ K^s^fcaiBfcfiafce^fr* 

p H S G 2 9 8 (^jiiSCI) OEcoRl/kpnlS 
{fc&tfSa l IfcWfcfc|a*iMr£ tic J; 7^7^; K 
^^-pCRY30 5 Zk#V$ *<> 

[0 0 3 5] j^l: s ±fB7 p 7*s Y^<? ^-^(n^ftm 
©A»>foS»Att, Hitf^7^ 5 K-<^* — <f>ic US 
Sfc*^#«£i-5*K*l»«Mfe*, ttURttSRrlilSBL. 
*"t»-*ftfiA«^feJ:VBIiaufc^9^5 K^**-£ 
s 1 5? * i^r — tf -ctea ur 5F»*sa t +■ 

5d\ *fcttaS*r^^— DNAO#feTI^DNA 

[0 0 3 6] ^^^^ KpCRY3 O^0*JB9l0AI9r 
*©»Att, ^7^^ KpCRY30$:ii6llEco 

r i -chs*-^ *wfcttier*/^h*^-*fr3- 

Kf63tfi-?-«r-&tfDNA»f>5- (AK>*-) SrDNAy^ 
— tf^&^£i*:£;L£tc£9fT?r C^J: 
?(CLT3t^^n^^7^^ KpCRYSOtC^^O 

5 Ktt, L-y ^^SiitlC^jStcfflV^rt^-C^S 

7^;KpCRY30-AK8 3 5^U o 

S KpCRY3 0-AK8 3 5 ©fprt#ft<0»»l::ov* 

[0 0 3 7] r<oj:5JcLTiS**n5L-y^^»cj: 

*«rffi^r L-y ^>^^ic^<t 9 :i*s 
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7 1 y *A • 77^AM J 233 (FERM ■ B P - 1 4 
97) , ^l/lf/^f !l £A • 7 7^<AMJ 2 3 3-A 
B-4 1 (FERM BP-1 4 9 8) , ^UWt 
!)i)A'77/UMJ 2 33-ABT-1 1 (FERM 
BP-1 5 00) , 7'Wf/<^7 , J')A'77/^M 
J 2 3 3-ABD-21 (FERM BP- 1 4 9 9) 

[0 0 3 8] fcio, ±|S<DFERM BP - 1 4 9 SO 
&mts FERM BP- 1 4 9 7(OiM^ttT 

DL-q-T BttHtttrflltf nt^ft^ $ * J 
-W»fttt*^»-efcS (#£B85 9-28398 #4* 
«UB3^4*#JH) o FERM BP-1500 

Olfttt, FERM BP- 1 4 9 7 L 

fc l - a -r s y h 7 5 eKEHSHMWfe 

(#§flB36 2-5 1 9 9 8*^«*ffi) . 2 6 
(C, FERM B P- 1 4 9 94>HMcttF E RMB P- 
1 4 9 7 0|ft|:itt^ L^D-a-T^ /§&$xT ^ 
(tiFM0B6 1 - 1 7 7 9 9 3 

[0 0 3 9] iitfe©»^Jte©tt«c, ^i/t/<^fy!) 

J* • T — ( Brevi bacterium 

a mm o n i a g e n c s ) ATCC6 8 7 1, HA 
TCC13745, IHATCC13.7 46 ; ^Hf/^ 
T y £ A • <fs< V ( Brevibacteriu 
m divaricatum ) ATCC14020 \*J 
Is\£s<9t 1 ) - 7$ F7r-^^A ( Brevi 
bacter iumlactofermentum ) A 
TCC 1 3 8 6 9 ; 3!I*/W!I ■ *f}\,$%'ftJ± 
( Corynebac ter ium glutamic 
um ) ATCC3 1 8 3 l»Srfi±«S#»t LtfflV^ 

[0 0 4 0] fc*5, 

7^AMJ 2 3 3fi3»W)«*Srffl^5»&, 
tt5^7^U'pBY 5 0 2 MMHBB 6 3 - 3 6 7 8 

Z><DX\ *<oj;5*»#fctt* 37*7* 5 Kp 

BY5 0 2 £*#fl£LV\, Wi^/i/7 

*5 KpBY50 2«r»4«*ifetLm WAtf, 
««:«« £ ft 5 ig-f ^ <t J: 0 H & $ ■& £ r <!r 

»rfe-c*>$u A*»«c»*i-5^tt>«rife-e** (b 

act. Rev. _36^ p. 3 6 1-40 5 (197 
2) #HfU . i£^7^; Kp BY 5 0 2«rA*tt^» 

[0 0 4 1 J ^±zf^\^y<^y-V £A * 7 7^AM J 2 
3 3 <D£W£^£m§1-6jR&<0X^ y i?>*\s>> 
iMft*:0. 2-5 0|i g/ml) t>U<tt3i^^»> 
A^n*K(«flE:0. 2-5 0/ig/ml) ^ttf 
lml ^IDjftl 0ftftlc4SJ:5^*t*L, 5fe 



WSr^ft^JCia* Lfctf &tt 2 4 ft MM 3 5 t-CttfU-f 
So #*aE€r#JR«*^#«HC»*t, tt3 5t:-eift2 

KttWftff*r»t\ ^7^$KpBY5 0 2#l!*Sji 
Ti^**fc»W-5. r<Dftff(CJ;ijy7^* KpBY 
5 0 2*S»**ixfc^Hfx<^7 i y ?A • 7 7/WJ 

2 3 3fc*asttc*M5e>*i5. 

[0 04 2] rwJi^lcLTWfeilS^U^^xy ^ 
A • 7 7/^MJ 2 3 3ft*l*^«£r7^5 

T • #n h#7i£Ol*Tfr6ftTP£ct 5iC [Ca 1 v 
in, N. M. and Hanawalt, P. C. , 
Journal of Bacteriology, J_ 
7 0 , 2796 (1988) ;lto, K. , Nish 
ida, T. andlzaki. K. , Agricul 
tural and BiologicalChemi 
s t r y, 5 2 , 2 9 3 ( 1 9 8 8) #fR) % DNA^ 

nm^<D^</V^mm^ (Satoh, Y. et a 
1 . , Journal of Industrial 

Microbiology, 5_, 1 5 9 (1 9 9 0) $ 

[0 0 4 3] ±BO#jrC»JtteftLX»fe;lxSL-y 

>\z X * y << - K'< y * *f > t \f ■> 3 Sixfc 

rf/l/tV^f y A • 7 7/UMJ 2 3 3Efe&#;COt& 

s 0 *fc v tri±, y y 
=»-^*7v #if$/ijt, tr*?- 

[0 04 4] ift#, ii^S^, 

f^TtC. j^J2 0-^)4 Ot;, »*L<ttft2 5lC-JB3 

s^aat-efrir^^-cts. P hi* 5 ~ 

10, #*L<tt7-8ftfit"f5ri:3&S-C*, 

©pH«»tt»xttr^ y srasapL-cff 5 wt^rt 

%, 3Uc»*L<tt2-3»*%-Cfe3». ^H«9 
Mttii»l-7HIB]t+Swi:^"C#, *BttlHf*3B 

(0045] w©J:5K:Lr»e>*t6»*4to}&»f>#*Sl 



[0 0 4 6] La»LT;«raKtt*.Hr, ^=»— 

r, »£L<tttt2 0~ffi4 0't, ^2 5-^3 5 
[004 7] 6 L - y ^tefclxtf , 

[0 0 4 8] 

^l/^^r!) 9 A * 77/UMJ 2 3 3af<07^^ 
^h^-t— gSr=»-Kj-^3Hg-y-^tfDNA»ffr (A 

[0 0 4 9] (A) ^i/^7l)9A*77^MJ 
2 3 3 £>£DNAtDjflaj 

¥^J*8F*&A»ift :^2g s (NH 4 ) 2 SO 

4 7g, K 2 HPO 4 0. 5g, KH 2 P 0 4 0. 5 
gsMgSO 4 0. 5g, FeS0 4 • 7H 2 06m 
g. MnS0 4 4-6H 2 O 6mg, B*&:***2. 

5"g, *if'5/»5g, tr^^yo'o^gV mm^r 

/WJ 1 y y h/M-, ^Vt^^y £A . 77^AMJ 

2 3 3 (FERM BP- 1 4 9 7) SrttftJMMttJH 
*"C*«U a#Sr**fc. »6tLfc«W4rl Omg/ 
m 1 ommz- y A$r&tr 10mM NaCl-2 
OmMhU^ttflfK (pH8. 0) -lmM EDTA 
-2Naj^l SmlfclRHUfc. ^iC^aft-fK 

ftftM^i oom g/m nc*5J:5tcW»u 

3 7t-ClW«lt $f>(cK-r->^«ft^hy £ 

6i*lw«iaLr*«Lfc. ^to7x/ 

*a»fc«6Lfc#L (5, oooxg, 

2 0#fUL 10-I2t) ±»B#«r$MftU BHR 

©fH»c#S+5DNA«rif7^*-C*#tl!), 7 0%x 

OmMhMifffiE (pH7. 5) - lmM EDTA 
• 2Na^5m 1 SriD*., 4tt-Bfe#IL, 



[0 0 50] (B) 
_t!E (A) mVWz? l/ lT/^f!) £A • 77/^M J 
2 3 3©*DNA»j*O9 0M 1 &M01It£E c oR I 
5 0un'its^l\ 3 7lCVil$mR!&&#?c± 
#mLtz 0 :tOEcoRI^DNA(^n-^y^ 
^-pHSG3 9 9 >t>ma£) &1HRttJffE 

c o R I -CfflWLfca. JK» V|Mfc»fflLfct><D*8* 
U 50mMhMi®i (pH7. 6), 1 OmMv 5 
^-^-^W /K lmM ATP, lOmM MgC 
1 2 fttfT 4 DN A y If lunit (Dfrf&tt&m 

[0 0 5 1] (C) r^F^t-- K-^ag 
M«*Ht, ^>^y tr • = y cgsc'5 o 74 (t 

hr A110K lys C1001, met LI 

ooo) x*;fe£ ( ( ) rtttr*/<^h**--e*fi* 

§H (Genotype) &^+) . 

[0 0 5 2] ±§S (B) Jf-C»e>*ifc:/7*S KKWS: 
m\\ Wb*/i/V^A«fe (Journal of Mo 

lecular Biology, 5 3 t 159, 19 
70) H«t9^Ii2^'>^y fcT- 3yCGSC 50 7 4 
*£«I0E*U ^D7A7x-3-/U50mg^tf 
(K 2 HP0 4 7 g, KH 2 P0 4 2 g, (N 
H 4 ) 2 S0 4 1 g. Mg S0 4 • 7H 2 O 0. 1 
g, ^3-X2 0gM^16g^IMiyyh 

To 0 5 3] J: 

U J*****:^;** KDNASriUJU ^7^5 

2. 2 k b^DNAfcftfiCfln*. ;H£ifo3. 8kb(Ojf 
ADNAWtfOTRfcbtlfc. *^7^5 KfrpHSG3 
9 9-AKi*«Lfc. 

[00 54] (D) y^/Uh#^--tffe3-K1-6» 
fe^^tfDNABffr (A) Wfr^D^^^ 
±f£ (C) ^"C^fc:/?* ^ KpHSG 3 9 9-AKtC 
«**t3DNA#AK#*\ !«C«4«»«lttC/haWb1- 

^7^^; Kpuci 1 9 (aaaioriTiE) 

h fe? 5: a — K-T S D N A 
#r>h L £ TIE<o *5 9 V 7 * o - = > ^ L fc a 
[0 0 5 5] ±fc (C) KpHSG3 
9 9-AK&fHRHtXE c oR I « NruIt^U 
bnt* -f?*^ KpUCl 1 9&MREHHIEC oR 
I, Sma It9»rLfct>OS:jg'&U SOmMhM 
tHifttc (pH7. 6) % 10mMm^KH/K 
lmM ATP. lOmM MgC! 2 WT4 DN 

AiJ^iun i t©«.*»srasawL 
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10 0 5 6] #&Jxfc7?*$ K»**rfflV\ »t*yv 

(Journal ofMolecular 
Biology, 5 3, 1 5 9, 1 9 7 0) KlJlOflMB 
xi/s DtT'3!JCGSC 5 0 7 4 U 
r>^>yy5 0mg«r^lR»* CK 2 HP0 4 7 
g. KH 2 P0 4 2 g, (NH, ) 2 S0 4 1 gl Mg 
S0 4 -7H 2 0 0. lg, ^3-^2 0g&I» 
I16g £HW* 1 y y h/HC»»] fcM*Lfc. 

[0 0 5 7] r<0J»«6±(0*Stt!«r#te^ J: 
U ««»U:<J:/9*5 KDNAfcHMtiU &-?yx% 

&2 7*7*5 



ffl^t^fctl^ ^7^^ KpUCl 1 9 ©S3 
3. 2 k bODNA^tC^JPx, ftSfcl. 7kb©j$ 
ADNA«fr#»«>e>*tfco *«©fflKT«KUt£# 
<D S 7 k b^DNARIf^OffilSffMmffitt 

[0 0 5 8] *iz±.mv'&it77*$ yzzmmmm 

[0 0 5 9] 
[*2] 

KpUC 1 1 9-AK 



wmmfrmictz (kb) 



BamH I 
B g 1 II 
Hind III 



4. 9 

4. 2, 0. 6 
3. 6, 1. 2 



[0 0 6 0] ±SB©IMfiRII*^J:9«r»<5^P>*L5^7 
*S KSrpUC 1 1 9-AKi«* Lfc„ ^±lCt 

1. 7kbODNA^ (Nru I— EcoRI SfrK") 

[0 0 6 1] 2 

1 

ssttfli© (d) ^-eubntr^h^t-tfira 

-K+SiBe**r*&**jM»l. 7 k beODNAtSr* 

"ttp UC 1 1 9" (%SiBcK> *Mi~*k>\?7 s ±kVz*i' 
(dideoxy chain term 
inationifc) (Sanger, F. et a 
1. , Proc. Nat. Acad. Sci. USA 
7 4 , 5 4 6 3, 1 9 7 7).KJ:0S2IC;^LfcW&Bi 

[0062] ^msK^^-t/vy-rV 

u-A<o#«Ed*b, T^/^h*-*— -tfSra-KI-sa 

54 2 lfl<OT5 1 2 6 30&g*f,fc 
9 flirt **i/0 i: tfMW Lybo 
[00 6 3] #%093 

RY3 Qg>f£jft 

(A) ^7^^ KpBY5 0 3g)M 
7*7*5 Kp BY 5 0 3li, 7 V $ A • 

ft^IF012144 (FERM BP-251 
5) t>*h#1&£h,1t#*afal0)t#y/l'hy<D-75X 
5K-efc9, »IW¥l-9 5 7 8 5^«(Cffi«OJ:9 

[0 0 6 4] ¥£fijy**SA#J& (Il2g, (NH 4 ) 
2 S0 4 7 g, K 2 HP0 4 0. 5 g s KH 2 PO 



4 0 . 5g, MgS0 4 0. 5 g , FeS0 4 • 7 H 2 
O 6mg,MnS0 4 • 4-6H 2 O 6mg v Pi 
^**2. 5g. 7Jlf^y®5g, }£^it>20Qii 
g, Iif7^2 0 0wg> //l^-* 2 0 g&tf& 

* * I F O 1 2 1 4 4 $*f*«HQIttttl* T*» 

#U K*S:*«>fc 0 fJfeJifciWlOmg/mlO 
**tcyy^-A^tr««iK (2 5rnMhy* (fc K 
d^tWtvV) T^y 1 OmMOEDTA, 5 

2 0mli:81U 3 7t"Cl^ 
Stt^iirrtio R*Wcr/V*y-SDS* CO. 2N 
NaOH, 1% (W/V) SDS) 4 0 m 1 &mm U 

0iBl,*ill. 5m U HKff^c2 8. 5 m 1 <Dfe£r 
m 3 0 m 1 fctfcflnu 3tfttmLXfah**iWci 5 

[0 0 6 5] *»ft^ft€rit'£?fflc»U 4fC105) 
IB, 15, 0 0 0 x g ©*MMtfc*tt. ±ffifc£& 
/to rjii:*i©7x/-^-^Bn^A« (7x/ 

a, a'Mfw»u isT-csm 15, oooxg 

0».MMtlc:a»#. *Ji8:lHUKLfc. 7KSic2fffiO^ 
^y-^Jp*, -2 0t:"CiftBIHBa, 4t:-cio 
1 5, 0 00x g o»C?4MiJcd»lt, tt»*EliR 

[0 06 6] tttt«rttE«M«. T E8»& C h U ^ 1 
OmNk EDTA 1 mM ; HC 1 i:t pH8. O&M 

K) 2mli:^lt IS*«ic«k-fee/^A«« [5 

fSM^TEJgfil OOmlfcllktS/^l 7 0g 
Sr«**-frfc»] 15mlil0mg/mlx^^ 
7*P^ KMlra 1 SrjtJDxT, «K$r 1 . 3 9 2 g/ 
mlfc^te-frfc. :oM*12tt?4 2m 11 
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6, 0 0 OX g<D&b#m&ftitt 9 
[0 0 6 7] 75*5 KpBY5 0 3«:«^»B8WJCJ: 

y KSraitS-CSS'L^wttlBBd^a* 3 r * <fc 5* 
75*5 KpBY50 3*£t?$«»*:»fc. fc^-Cr 

o$Ma**«fltf>-< y r 5 /L-r /u a -A-r 4 EI tea LT 

*5 KpBYSO 3££tf*ff«lC3MMW-h!> *A 
*«*Jft»«ie3 0mMC«aDLfc«, 2«*:**/- 
yv«rJtax.. -2 Otl^ra^etyto :©SSS:15, 
0 0 0 X z<0&b#mKMtXDNA&t£»£^ 75 
7> KpBY 5 0 3Sr50ii g #7to 
[0 0 6 8] 

(B) 77*5 K^^-pCRY30OM 

77*5k p hsg2 9 8 (ssj&bd o. 5 m g tcmu 

ISPtXSa 11 (5units) ^3 7lC 1 flMBKJSS 
-dr. 7^*5 KDNA^l:5)«Lfco ffrfS (A) * 
-Cg8StfL*:75*5 KpBYS 0 3W2 /z gtcftJESgH? 
Xhol (luni t) %3 7tT3 0»IBSl6$^ 

[0 0 6 9] ffi#tf>75*5 KDNA5MWfe«r»-frU 

0mMhy^WpH7. 6, 1 0 mM MgC 
1 2 . lOmMm^K h-/W ImM AT PR 
XfT4 DNA!)^-f 1 unit K*5J:3K*jS£ 
SrMfcU l6t-Cl58$fB3MUo cw»«Srffl^ 
■cxs/'xiTtr • ='y JMl o^^brFvT-fe^ 

[00 70]^iS^ii30^g/ml 0M»«) 
<0#-*-e-f V>\ 100/xg/ml <0 IP 

TG (>fy^ne/u-^-D-f^7^ he5/-> 

K) 100/ig/ml (ftHftft) WX-ga 1 (5- 
^n^-4-^DD-3->T vKy ;u-8-D-#7f 

hf7/VK) £^!>Li&i£ (by7hV10g, ff« 
x^5g, Na C 1 5g&tr*S*l !)y h/K p 
H7. 2) ?3 7t;fc-C2 4WW»ilU LT 

l/Ctfcfc<0«rilftU &*75*5 K*7Vio&y-S 
DS& (T. Mania t is, E. F. Fritsc 
h, J. Sambrook, "Mo 1 e c u 1 a r c 
loning" (1 9 8 2) p90-9 1 lc£9 

[0 0 7 1 ] *0*S*, 75*5 KpHSG2 98(OS 
a 1 IgJSfttc75*5 KpBYSO 3A*4>jK)4. Ok 
b<D#r)V/W$A£Jxfc75*5 KpHSG298-or 
i*5»btifco *(cra«0*tfe*ffli\ (A) Jg-C 
t#^ix^75*5 KpBYS 0 3DNAMTOKP 
nlMEcoRICtMU^e)^2. lkb 



ODNA^f>i-^±ie75*5 KpHSG2 9 8-o r i 
<DK p n I &(/E coRI «£iC^ o— = V^U, 75 
*5 K^^-pCRY3 0*W»Lfc. 
[0 0 7 2] ##0ij4 
75*5 KpCRY3 0-AK<Pffdc&C/3 U^S>B« 
^■o*»A 

##«1<0 (C) JS-ef#b*tfc75*5 KpHSG 3 9 
9-AK5/1 g £rffijm**E c o R I *5«fcVN r u I £ 
#5unitslK 3 7t:"Cll»l«IK«$-fr5M»bfc 
kc9£, Ec oRI <£7Ii£J; 9 mi5) 1 // 1 

£&3*U 5 OmMh'J ^ttffffK (pH7. 6), 10 
mM^t^Kh-/K ImM ATP, lOmM 
M g C 1 2 &£XfT4 DNA^-f 1 un i t <D%- 
*»«raS«DL , 12 

[0 0 7 3] r<ODNA*WBR**E c o R I 3un 

1 t s«rffii*"3 Tt-Clftms^S-friWIIUfctoi:, 
&##|3<E> (B) «-C#6nfc77*5 KpCRY30 

1 ji g£#JP86l5l3E c o R 1 lunit «:Jflt\ 3 
7t-Cll*IBSrt;*ii:»»Lfcfc©S:a^L, 5 0mM 
hy^Ui (pH7. 6), lOmM^f^^h 
— /u, ImM ATP, lOmM M g C 1 2 *$£tfT 
4 DNAy#— fefl un i t I, (45*8 

»<0»fttt«*»*-C*)6) , 12ttl5W^^ 
r?>75*5 K£/fl^T, flfE^felC^ 
^HfTlB^v^y tT • =y CGSG5 0 7 4*Sr»«5 
*U *tW^5 0*i g/ml ^^tfiSm^fe (K 
2 HP0 4 7 g, KH 2 P0 4 2 g, (NH 4 ) z SO 
4 "lgTMgS0 4 • 7H 2 O 0. lg, ^a-^ 

2 0 g 1 6 g 1 y y K/MCMIB (CM 

[0074] z<D&m±<D±ii?&zi$mc£*)m#:mm 

U JgH?£J;'9 75*5 KDNASrttWU #75*5 

M^-Cl^fci:^^ 75*5 KpCRY3 0cog£ 
8. 6 k b^DNAW^fcAPx., *t*Jftl. 7kbW 
#ADNAWtfj&*Bfcfeixfc. ±IB^$D<P3$![$ixfe7 
5*5KDNA£, ay*a«H«^»«ME*Lfc. 

[0 0 7 5] BSiS&f*. «fc^V*»fcffil*Tfc<D* 
*5»)fTort: 0 /I^Wfy £A • 77/<^MJ 2 3 3 

(FERM BP-1 49 7) 75*5 KpBY502 
100ml fl5|tEA**-C»*Wa»*"C« 

*U ^>yyc^i^7 h/m l Kfc a* Steffi 
JtJDLT, $&£2I*|!I]«&#«U S^»l»cJ:*)BWt: 
iM2 0mlO/^ffl^ (2 7 2mMS 
u c r o s e , 7 mM KH 2 P0 4 , 1 mM MgC 
1 2 ;pH7. 4) [ZXm&Lft. $f>(-«**:a^» 
fctLT&*!>, 5mlO/^ffl»ij|U, 0. 7 5 
mlO«Bjat % We-C»e>*tfc75^$ KDNA«»5 
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/</H>— (/<>r^*7K4tS) 2 50 0#/v 

K 2 5u FDic&SU /^*£fflto«**K2 0# 

K) *£MMBA**iMHCttiiL3 0trC2-3 Bffi 

^3 ^7^-: KpCRY3 O-AK 



#13 (A) *(cffi«©*ft«rfflv>-C^7^$ K*r»fc. 
:o/7^; K«r#«MHB»*-ca«Lr, STOW*© 

[0 0 7 6] 
[*3] 



a>f(gf>i-<o*# ^ (kb) 



BamH I 


1 


10.4 






Kp n I 


1 


10.4 






S a c 1 


1 


10.4 






Xhol 


1 


10.4 






E c o R I 


2 


1. 7, 8. 


7 




Xb a I 


2 


3. 4, 7. 


0 




SphI 


3 


1. 7, 2. 


1, 6. 


6 


P s t I 


4 


0. 4, 1. 


7. 3. 


3, 5. 0 



[0 0 7 7] ±&<omm#mz£*)¥M'3»bti&7? 
*S K*rpCRY30-AK£A£Ufc. #*5, ^7* 
S Kp C R Y 3 0 - AKCi 0»WE*S*lfc^l/^ 
^^'J • 7 7/UMJ 2 3 3-AKH **»0< 
tfffi* lTil*3 #©X*fttBRfe«X*X*ft««F 
SfcBfffc* ftlfflFffl 2 6 5 8t (FERM P-l 

2 6 5 8) t LT3Fffc£*VC^5<> 
[00 7 81 Xftfll 

yutf/^^y frA - 7 7^AMJ 2 3 3<PAECBtt 

1) AECiiiWl 

<&*0. 4%, 4%, KH 2 P0 4 0. 

0 5%; K 2 HPO 4 0. 0 5 %, Mg S0 4 • 7 H 2 
O 0. 05%, FeS0 4 • 7H 2 O 6mg/l, 
MnS0 4 -4-6H 2 O 6mg/l, 0 
0 v. %/ 1 , f7;yM'l 00/ig/K *if 5 / 
$0. 1% V ^e^^r^O. 1%) 50ml&5 0 0m 
l£H£ 7 7 ttMU pH7tcPliSLfc 

flL yi/^f !) £A • 7 7/UMJ 2 3 3&4HI 

tax, 3 0t:(CT2 BMMMttfftofc. 
[0 0 7 9] *#€rl5UKU TM^y77- (Tris 
24. 2g/KvM^i23. 2g/1^2 
5ml£0. 2N NaOHlSmltrB^U 100 

N — ^ fvV-N' -nhn-N--- hn/7^^y3 0 
Ong/m 1 *r*tf±ETM^y7r-Jc«*r(B»U 

3 0 < C-C2^fKW y*^— h Lfco 

[0 0 8 01 i<0**«Hl*fe±iB»J6 OfrlfS/ik 

mm**x%i&<) KT2@a»Lfc<o*>, aecio 

g/l«r4*tSW»i[R#0. 2%, JftSrO. 7 
%, KH 2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5 
%, MgS0 4 • 7H 2 O 0. 0 5%, FeS0 4 • 
7H 2 O 6mg/KMnS0 4 «4-6H 2 O 6 



mg/1, o-WV2 00m/K fT^IK 
jfil00Mg/U 0g/l, ^/V=a-^2% 

(tt*ttftftl) ] fcfe#U 3 0TCtcr3 9(B**U 

[0 0 8 1 ] &fc£C£^n^-£ 100ml <D±1E# 

*«r!fftofc. L-y ^VcD££li, »a«tt*n^h 
?7yj- (§Slc-5A) &Ji!^Tf?fcofc g ;w 

e*. AEc»tt«+^L-y^vo?&*«^ 

tetter* L<**Lfc**s»feU wft£j*co<h:|3*) 

[0 0 8 21 ^tr/^xy ?A • 77^MJ 2 3 3 
-L e u-AEC-L y s 1 6 3 (FERM P-13 
5 12), ^Hf/^f!I £A • 77^AMJ 2 3 3- 
AEC-Lys84 (FERMP- 1 3 5 11) , 7*U 
»7A • 7 7/^MJ 233-AEC-Lys 
2 4 2 (FERMP— 1 3 5 1 3) , ^UtT^^y* 
A • 77^AM J 23 3-AEC-Ly s 4 0 (FER 
MP — 1 3 5 10) . 

[0083] ±&Liz&mm*. jK*»o<tfmKiT 

llil #«)X*tt«R^*I*X«K«W*3r(clFK 
[0 0841 

2) AECi^7^^h»t- tfi§tt<PWg 

(AURO. 4%, 1IS?7^!>A1. 4%, KH 
2 P0 4 0. 0 5%, K 2 HP0 4 0. 05%, MgS 
0 4 • 7H 2 O 0.0 5%, C a C 1 2 • 2 H 2 O 
2 p pm, F e S0 4 * 7H 2 O 2ppm, MnSO 
4 • 4^6H 2 0 2 ppm, ZnS0 4 • 7 H 2 O 
2ppm, NaCl 2ppm, WV2 0 0/ig/ 
K fT^-HCl lOOug/U J3*F% /fSt 
0. 1%, (iJ^O. 1%) 10mlSr24«^ 
^l^ft, .(WpH7. 0) Ufc*±ffil) « 

tifcAECWSrtt57 r U^<^f !) £A • 77/< 
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& ( Brevibacter ium f 1 a v u m ) 

Z>&i\zMtL* 3 Ot:tcr 2 BWMWF«£rffofc 0 
[0 0 8 5] #*§ltJ§ifc (i/^=i-^5%, 

T^!)ix2. 3%, KH 2 P0 4 0. 0 5%, K 2 
. HP0 4 0. 0 5%, MgS0 4 • 7H Z O 0. 0 5 
%, FeS0 4 ♦ 7H 2 O 2 0 p pm, MnS0 4 • 
4-6H 2 O 20ppm, hf^"^^2 0 0 u g/ 1, 

f/^y-HCi i o o/i g/i, a if ^ y&o. 1 

%, g^^*;* 0. 3%) £>100ml&500ml^ 
= A7?* = |C#tt, $m (120t, 2 0^) 
«B(t««»©lml «rWDPLTffl«3 3tfcT2 41* 

[0 0 8 6] J«»TflL ttffefel OOml^bl^ 
&lCT*K&, Jttit^«3KKT*»Lfc«#fc 10 0m 

My >m*y ^j^mmm < p h7. 8) -ciisaaML 

|pja«««r2m l'*aPL. #7*tr-Xl g&flPA/to 
fi*«t(CX«#S:aH»Lfc«, 12, OOOrpm, 4 

Si-ssjffiWE (r^7^»*y!?A (pH8) 10 

5 0mM, ATP2 0raM, MgS0 4 • 7H 2 O 3 
OmM, Tris-HCl (pH8) 1 OOraM, t K 
V6 0 OmM] lZli§!$¥ Lfc±?S 0 . 1ml 

itfc, mi:2. 5m 1 OSfeiK (5%FeCl 3 -6 
H 2 Oi:, 12%TCA£3N HCl^tiS^U 
to] fcffiQDDU »'Cf«±ifr<D5 4 0 nm©B*«4r« 

[U0"'8"7l"SlSW«CXl>>r=:>-(T'h r) ; y vy 

(Lys) ?rt<.t< ittot^«oi$: 1 0 0 i: U 
riXtC^i"T5Th r. Ly sSrWtll OOmM, 2 
OOmMa^Lfc J: Lfc. 

iiio^r^/^ h t?<oj!&gf£gte o 

aotCStU M^MJ 2 3 3-Leu-AEC-Ly 
s 163, MJ233-AEC~Lys84, MJ23 
3-AEC-Ly s242, MJ233-AEC-Ly 
s 4 QVn%h?tl7 0%, 5 0%, 8 0%, 4 0%"C 
&o/t« -fftibhAECM&omgcfcl , 2, 3, 4, 
"Cf±, 7^h*t- WSLy s, Th rK*H-5:7 

[0088] nmm 2 

*tt"C!fefe(*=D N A SrEUR t fco 
[0 0 8 9] »feJtfcM*Srl Omg/ml tf>«&i£ y 
ASr^tf 1 0 mM N a C 1 - 2 0 mM h V *® 
I« (pH8. 0) -ImM EDTA— 2Na Mt& 1 



1 0 0 u z/m 1 pfCiS^DU 

0. 5%fcft5J:5»cjWipU 5 o t cr*6^r^iat-c 
a, ±*fe8'MMB (5, ooo x g , 2 0#ffi, io 

0. 3M«t&6£ 5 US&JDLfcgL 2 /-A' 

5DNA?:)tf7^^#i: "9, 7 0 %^ y -/UTifc 
Mlt #e>*lfcDNAIilOmMM;X 
ttffffi (pH7. 5) -ImM EDTA- 2Na8K 

stnizm*.. 4t:-c-^^®L, &&<onikizm^ 

[0 0 9 0] ±SB"C«-M«iA*e>»bHfc§fefe*D 
NASrfWGRIHIfE coRI,NruI$-10units 
-«c±fc$WWU ^7^5KpUCll 9frffllUMtE 
coRK Sma I#2un i t stWtfct>^H 
*S-&U 5 0mMh!J^^» (pH7. 6) , 10 
mM^f^^F-/K ImM ATP, 1 OroMM 
gCl 2 ftt*T4 DN A y i3' — \f 1 u n i t <D&$Lft 

[0 0 9 1] »e>ftfc#^?*5 K«»*rffli\ ifrffc;*; 
vl'V' £ Afcfc (Journal ofMolecular 
Biology 5 3 , 1 59, 1 9 7 0) K J; U , 

««ET^/</uh^— i?^a*:»aaeji«e, ^~>^ y t 

7'3!JCGSC5 0 7 4 (thr A1101, ly 
s C100l,met LI 0 0 0) [( )rtttT 
^/^^t- : (genotype) 

(K 2 HP0 4 7 g, KH 2 P0 4 2 g (N 
H 4 ) 2 S0 4 lg, Mg S0 4 • 7H 2 O 0.1 

g, ^3-^2 0 g, ag^i 6 g, 1 y s> mh:^ 
ec 5 g/i &<s&mm$i&mc&*mnL, a ecu 

[0 0 9 2] Z<o#/r©«f«s±^*«cSr#ttt-J:9«E 
##*U it^^O^^^^ KDNA4rttWU & 

/H^i^v^^i:^, ^7^5 Kpuci 

19CO^$3. 2 k b(ODNA«f^fcDD^ *$JBl. 
7 k b<0#ADNA»f^3ftSB*e»ilfc. *«0«»-C« 
KLfcfct©, fi'Sifcl. 7 k b(DDNA^r>t^tJRR^ 

[0 0 9 3] *^±|B-e#/cMJ 2 3 3 — L e u-AE 
C-Lysl'63J;91»fcilfcl. 7 k b^DNAKffK- 
d^A^iLfc^y^^ K {-?7*x KpUC 1 1 9-A 
K8 3 5) «r*aiM(fi»*-c«IWfLr. «»f»r>t-^*t 
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SMUSLfc. *<Dtt**TSB©*4l;:^*. 1^4] 

[0 0 9 4] 

«j4 7^7^^KpUCll9-AK835 

mmmm mnvm wmmxioxzz (kb) 



B a mH I 
Bgl II 
Hind III 



9 

2, 0. 
6, 1. 



[0095] te*»«a»e>»e>ixfci. 7kbo 
[0096] mmms 

H!6«2"C»b*Lfc7^ — hv<y^^>t tr^> 3 VOW 
IK £ft*:T * h -tf&fi^D N Afcrtflcov % 

^«SEWtr^5^^ KpUCll 8*fclipu 
C 1 1 9&JflV^^;K* KH*tt (dideox 

y chaintermination££, Songe 
r et. a I . ? Proc. Natl. Acad. R 
e s. USA. , 7_£, 5463, 1 9 7 7) 

[0 0 9 7] -tWJSftSIB^ + O^— ^yy— r-f 

2-5 U^-ttttfi*] 5 4 2 1 fficDT 5 / 
= - K+a 1 2 6 3 9ffifiJc£nT^6C<>: 



Sa^J <E*«#1) fcit^T, 8 3 5#@OGaSAlcK 

h ric3E{t:t^t>C0 (K#l#-*2) , 8 3 6#SOCd5 
T ^**"f* ^ttC £9 2 7 9#I©T5 yBtASA 1 a 
HVa 1 (C^Lfcfctf) ffl?IJ#^3) , 9 0 2#B 
<DC&TlZ&&'tZZt\Z£ 9 3 0 lt^7 5 
Ser^PheC^UtO <K*«*4) , 9 2 
3#B©CdST(C»t-J--5w 3 0 8#@CDT^ 

/i*SThrHl 1 eMEfcLfcfc© (EW#*5.) 

[0 0 9 8] HJ£#|4 

-^y^^fcT'^^^ KpUC 1 1 9-AK (##09 

[0 0 9 9] 41% pUCl 1 9-AK«r£tfxV:*y 
t7 • =y J Ml 0 9 "(SaiSai) i:M13K077r 

-V (£*IifiH) ^$^rra»u$iDNA 

Srf^Bbfc. :©l*lDNAt, pUCl 1 9^95 



[oioo] rtL^SMfcMs-eav^BLfcStJiadSrt 

*fc£*2 5m e r <D 1 *«^*D N A S: 4 L 

^n^i^Lt $e>*iDNA^y^7— 

**vCTu KIM* 1 "CAM Lfc 

a y CGSC5 0 7 4t££WAU AEC10g/l£ 

[0101] £Cfcan=-J:0*;h,«x;/7*$ K£ 
itUU *JS«3tlP)«^*&rJi[SiWJSrft5gLfct 
-t*l^*l«^«*2'-5^LfcEJi]^*<!3« 

[0102] nmrns 

77*% KpCRY3 0-AK8 3 5 (PffcriEfttfa V * 



St*«2-C»e»nfc^7^5 KpUC 1 1 9 -AK8 3 
5 5tt gfrffiRiMREc oR I *3±tW r u I 
unitsffll\ 3 7W1«S0^^»U<)(O 
Ec oR I y (S«3t<t 9mS5) 1 m 1 frig 

5 0 mM b y ^IgSffff (pH7. 6), 1 OmM 
S^*-*^ /K ImM ATP, lOmM Mg 
C 1 2 *3j:tfT4 DNAy^l un i t(^^ 

«rtS*PL (#*»«)aiflEtt»»WI*"e*>5) , i2t-e 

[0 10 3] :WDNA»^EcoRI 3un 

1 t sfc/B^3 7 € t-ei«f(BaSS-fr»*¥Lfcfc<0t, 
##^3^) (B) 3B-e#e>tlfc^9^5 KpCRYS 0 

l//g €:IHnM*E coRI 1 u n i t 3 
7 < C"eiWfWR*SS*jW»Lfct«3«r»«'L, 5 OmM 
hy*S»&(pH7. 6), lOmMm^Kh 
—A', ImM ATP, lOmM MaCl 2 UiOT 
4 DNA y # — If lun i t jSSftl L 

5>«)ji*W:**»*"CfcS) , l 2t:-ei 5WfflK(S$ 

^tt&tf* ytT'=jycGscso7 4-vkt:mm& 

»U #^>T5^5 Om g/ro l*Stf»«#» (K 
2 HP0 4 7 g, KH 2 P0 4 2 g; (NH 4 ) 2 SO 
4 1 g, MgS0 4 • 7H 2 O 0. lg, ^/un-^ 

2 0 g JUWS^ 1 6 g Srl5t©^ 1 y y h/HcJMB 

[0 10 4] ro#Jft±<O^Wtt=S:»i5felcJ:9«### 
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U *) y°y*x KDNASrUitBU &-?y*% 

ffl^tfi^i::^ /7^?KpCRY30^$ 
8. 6 k btODNAKff^lw^lx., 7C# £ 1 - 7 k b 

ADNAflfisgiObiifc, ±&otu<mm&titi7y 

[0 10 5] fl$m&&tt« «3L'*/VXtt£ffll*TftOfc 

(FERM BP-1497) 7*7^U'pBY502 
Kfc«tt& 10 0ml OS(I8BA»ifi"C»*lW«40ffl*"C« 
S6U -^>y ^G&l^-y h/ml 5 
JDLT, $e>(C2l$IM«*#«U »MHIiK,fc0«# 
®tt$r2 Om 1 0>'*/V*ffl«iK (2 7 2mMS 
u c r o s e, 7 mM KH 2 P0 4 , 1 mM MgC 
1 2 ; pH7. 4) {CTifc#L*: e 3 

%5 -fy^x Kp 



8tLT«#, 5ml^<^ffl*«JCH»L, 0. 7 5 
0/z i£«r«£U **fcT2 0#IH)»BLfc. ^-V 

ffiftW tfco ±££ 3 m 1 (DfttU A)&m\Z& L 3 0 tiC 
■C 1 «PlRlttflia, *t^^l5jig/ml (AMI 
*) fc^tfttlBASS^fSJfiWM L 3 0trC2~3 BfK 

MS (A) 35KIB*©#8:*ffi^T:/7*$ K*r»fc. 

[0 10 6] 
[£5] 

CRY3 0-AK8 3 5 



tt»f»f>T-<P*» 3 (kb) 



BamHI 


1 


1 0 


. 4 






Kp n I 


1 


1 0 


. 4 






Sac! 


1 


1 0 


. 4 






Xh o I 


1 


1 0 


. 4 






E c o R I 


2 


1 . 


7, 8. 


7 




X b a I 


2 


3. 


4, 7. 


0 




S p h I 


3 


1 . 


7, 2. 


1,6. 


6 


P s t I 


4 


0. 


4, 1 . 


7. 3. 


3, 5. 0 



[0 10 7] ±B©Mffi**(cJ:*)W»<5tte>iiS^ 
*5 K£pCRY30-AK8 3 5 **5, 
7*7 *$ Kp CRY 3 0 -AK 8 3 5 Kl J: 9 JgMBft S 
ilfcWtf/^^-^y 1>A 2 3 3-AK8 

3 5 tt, *«JRo< ffrfrm 1 T i 1 # 3 

: FERM P-1 3 5 08 i UT*K4*l"C^^ 

£ a 

[0 10 8] 1116096 
L-U i^V<P£g 

j&ife (**o. 4%, mmT>*~$j*i . 4%, KH 

2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5%, MgS 

0 4 • 7H 2 O 0. 0 5%, C a C 1 2 • 2H 2 O 
2ppm, FeS0 4 • 7H 2 O 2 p pm, MnSO 
4 • 4-6H 2 0 2ppm, Z n S 0 4 • 7 H 2 O 
2ppm, NaCl 2 p p m, Wy2 0 0/» g/ 
1 , f/^-HCl lOOMg/K 

0. 1%, P^ai^O. 1%) 10mlt:5 00ml 
■%=ihyy*^\cftm. mm (Mt«pH7. 0) l,fc 
&'?U\?s<?y L V • 7ys<J* ( Brevibact 
e r i u m M avum ) MJ 233— AK835 

(FERM P- 1 3 5 0 8^-) $r|gg|L, MM^C^ 
/U3-^fe5 g/ l©»*lc*5J:5(c*i*., 3 otic 
■C2BWS«**4rfTofc. 

[0 10 9] -^5%, fift® 



7^>)A2. 3%, KH Z P0 4 0. 0 5%, K z 
HP0 4 0. 0 5%, MgS0 4 • 7H 2 O 0. 0 5 
%, F e S 0 4 • 7 H 2 O 20ppm, MnS0 4 • 
4'^6 H 2 O 20ppm, 00/i g/1 , 
f7;>'HCl 100/ig/K *f^®0. 3 
%, Wftat^^O." 3%) COl 0 0 Om 1 £2 ]) y h/U 
*ii«t«#«f(ctta*. (120t, 2 0»flD) 
«L *ffi«r*ft*<0 2 0ml SrflSAO LT , llCft 1 0 0 
0 r pm, a&ftl v vm, tMM 3 3t, pH7. 6lC 
t2 4«#^o^ 

[0110] #*|*78L 50 0ml *»?>iS*L'» 

» t (NH 4 ) 2 S0 4 2 g/l ;KH 2 P0 4 0. 5 
g/1 ; KH 2 P0 4 0. 5g/l ;MgS0 4 • 7H 
2 0 0. 5g/l;FeS0 4 -7H 2 0 20pp 
m;MnS0 4 • 4^6H 2 O 20ppm;f7^ 
Mil00yg/1 ;pH7. 6) ©lOOOmllC 

ffsi,*—X9 g^r^LT, ©Cft3 0 0 r pm, ffift 
fiO. lvvm, il|33t pH7. 6iCT24i$ffl 

[oiii] M&&m (4 0 0 0 r pm , 

ism 4*0 i=r*»ufc±»«+oL-ys;^sr 

JfcfiL*:. r©S*C»T««)»*SBE5 0 0mlfc, 3fc& 
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[0112] *fc, M&mtLx* mmv&mzT. 7 

\s\?/<9*r y ?A . J 2 3 3 (FERM B 

P- 1 4 9 7) to£xF7y\£'<9*?9V& • 7 7^UM 



J 2 3 3-AK (FERM P- 1 2 6 58) «r«|| 

[0 1 13] 
[«6]' 



MJ233-AK835 

MJ233-AK 

MJ233 



PCRY30-AK835 
pCRY30-AK 



8. 
1 . 
0. 



0 g/1 

5 g/1 

6 g/1 



2 0 0 Omg 
4 0 Omg 
1 2 Om g 



ft£ : MJ233 

4Wft**rt3* : peptide 
: 1-1263 

[0 115] 



[0 114] 

EJ«# : 1 
gfi^JO^^ : 1263 

e^kossi : mm 

E^iJ^S^i : Genomic DNA 
E*J 

GTG GCC CTG GTC GTA CAG AAA TAT GGC GGT TCC TCG CTT GAG AGT GCG 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

1 5 10 15 

GAA CGC ATT AGA AAC GTC GCT GAA CGG ATC GTT GCC ACC AAG AAG Ga 
Glu Arg He Arg Asn Val Ala Glu Arg He Val Ala Thr Lys Lys Ala 

20 25 30 

GGA AAT AAT GTC GTG GTT GTC TGC TCC CCA ATG GGA GAC ACC ACG GAT 
Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

GAG CTT CTA GAA CTT GCT GCG GCA GTG AAT CCC GTT CCG CCA Ga CGT 
Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATG GAT ATG CTC CTG ACT GCT GGT GAG CGT ATT TCT AAC Ga CTC 
Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

GTC GCC. ATC GCT ATT GAG TCC CTG GGT GCA GAG GCT CAA TCT TTC ACG 
Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

GGT TCT CAG GCT GGT GTG CTC ACC ACC GAG CGT CAC GGA AAC GCA CGC 
Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CGC 
Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 
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TTG GCA GCT GCT CTG AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys 

180 185 190 

CTG GAA AAG CTC AGC TTC GAA GAA ATG aG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

TCC AAG ATT TTG GTG CTA CGC AGT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys lie Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

GTG CCA CTT CGC GTA CGC TCG TCT TAT AGC AAT GAT CCC GGC ACT TTG 
Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

ATT GCC GGC TCT ATG GAG GAT ATT CCT GTG GAA GAA GCA GTC CTT ACC 
He Ala Gly Ser Met Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

GGT GTC GCA ACC GAC AAG TCC GAA GCC AAA GTA ACC GTT CTG GGT ATT 
Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly lie 

260 265 270 

TCC GAT AAG CCA GGC GAG GCT GCG AAG GTT TTC CGT GCG TTG GCT GAT 
Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 

275 280 285 

GCA GAA ATC AAC ATT GAC ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA 
Ala Glu He Asn lie Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 

290 295 300 

GAC GGC ACC ACC GAC_ATC ACG TTC ACC TCCjCCT CGC TCT GAC GGA CGC 
Asp Gly Thr Thr Asp He Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

Arg Ala Met Glu lie Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

325 330 335 

AAT GTG CTT TAC GAC GAC CAG GTC GGC AAA GTC TCC CTC GTG GGT GCG 
Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

340 345 350 

GGC ATG AAG TCT CAC CCA GGT GTT ACC GCA GAG TTC ATG GAA GCT CTG 
Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

355 360 365 

CGC GAT GTC AAC GTG AAC ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC 
Arg Asp Val Asn Val Asn He Glu Leu He Ser Thr Ser Glu He Arg 

370 375 380 

ATT TCC GTG CTG ATC CGT GAA GAT GAT aG GAT GCT GCT GCA CGT GCA 
lie Ser Val Leu lie Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

CTG CAT GAG CAG TTC CAG CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT 
Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 

405 410 415 

GCA GGC ACC GGA CGC 
Ala Gly Thr Gly Arg 
420 
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10 116] : 2 £M4 : ^UWryi)^ 

Sa^JcoS^ : 1263 tt£ : MJ233-Leu-AEC~Lysl63 

: «***-r'ffi# : peptide 

h tK n v?- : ttgitt : 1-1263 

mn(Dmm : Genomic DNA «f**r*S Lfc^fe : E 

[0 117] 

em 

GTG GCC CTG GTC GTA CAG AAA TAT GGC GGT TCC TOG CTT GAG AGT GCG 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

GAA CGC ATT AGA AAC GTC GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT 
Glu Arg He Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 

20 25 30 

GGA AAT AAT GTC GTG GTT GTC TGC TCC GCA ATG GGA GAC ACC ACG GAT 
Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

GAG CTT CTA GAA CTT GCT GCG GCA GTG AAT CCC GTT CCG CCA GCT CGT 
Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATG GAT ATG CTC CTG ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC 
Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

GTC GCC ATG GCT ATT GAG TCC CTG GGT GCA GAG GCT CAA TCT TTC ACG 
Val Ala Met Ala lie Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

GGT TCT CAG GCT GGT GTG CTC ACC ACC GAG CGT CAC GGA AAC GCA CGC 
Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 " 105 110 

ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
lie Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CGC 
Lys lie Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTG AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

180 185 190 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

TCC AAG ATT TTG GTG CTA CGC AGT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 
210 215 220 
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CTG CCA 
Val Pro 
225 

ATT GCC 
lie Ala 

GGT GTC 
Gly Val 
TCC GAT 
Ser Asp 

GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

CGT GCG 
Arg Ala 

AAT GTG 
Asn Val 

GGC ATG 
Gly Met 

CGC GAT 
Arg Asp 
370 
ATT TCC 
He Ser 
385 

CTG CAT 
Leu His 

GCA GGC 
Ala Gly 

[0 118] £JiJ#^ : 3 
£?IJCD££ : 1263 

mwom : Mft 



CTT CGC GTA 
Leu Arg Val 

GGC TCT ATG 
Gly Ser Met 
245 

GCA ACC GAC 
Ala Thr Asp 
AAG CCA GGC 
Lys Pro Gly 
275 

ATC AAC ATT 
lie Asn Tie 

ACC ACC GAC 
Thr Thr Asp 

ATG GAG ATC 
Met Glu He 
325 

CTT TAC GAC 
Leu Tyr Asp 

340 
AAG TCT CAC 
Lys Ser His 
355 

GTC AAC GTG 
Val Asn Val 

GTG CTG ATC 
Val Leu He 

GAG CAG TTC 
Glu Gin Phe 
405 

ACC GGA CGC 
Thr Gly Arg 
420 



CGC TCG 
Arg Ser 
230 

GAG GAT 
Glu Asp 

AAG TCC 
Lys Ser 
GAG ACT 
Glu Thr 

GAC ATG 
Asp Met 
295 
ATC ACG 
He Thr 
310 

TTG AAG 
Leu Lys 

GAC CAG 
Asp Gin 

CCA GGT 
Pro Gly 

AAC ATC 
Asn He 
375 
CGT GAA 
Arg Glu 
390 

CAG CTG 
Gin Leu 



TCT TAT 
Ser Tyr 

ATT CCT 
lie Pro 

GAA GCC 
Glu Ala 
GCG AAG 
Ala Lys 
280 

GTT CTG 
Val Leu 

TTC ACC 
Phe Thr 

AAG CTT 
Lys Leu 

GTC GGC 
Val Gly 
345 
GTT ACC 
Val Thr 
360 

GAA TTG 
Glu Leu 



AGC AAT 
Ser Asn 
235 
GTG GAA 
Val Glu 
250 

AAA GTA 
Lys Val 
GTT TTC 
Val Phe 

CAG AAC 
Gin Asn 

TGC CCT 
Cys Pro 
315 
CAG GTT 
Gin Val 
330 

AAA GTC 
Lys Val 

GCA GAG 
Ala Glu 

ATT TCC 
He Ser 



GAT GAT CTG GAT 
Asp Asp Leu Asp 
395 

GGC GGC GAA GAC 
Gly Gly Glu Asp 
410 



GAT CCC 
Asp Pro 

GAA GCA 
Glu Ala 

ACC GTT 
Thr Val 
CGT GCG 
Arg Ala 
285 
GTC TCC 
Val Ser 
300 

CGC TCT 
Arg Ser 

CAG GGC 
Gin Gly 

TCC CTC 
Ser Leu 

TTC ATG 
Phe Met 
365 
ACC TCT 
Thr Ser 
380 

GCT GCT 
Ala Ala 

GAA GCC 
Glu Ala 



GGC ACT TTG 
Gly Thr Leu 
240 

GTC CTT ACC 
Val Leu Thr 

255 
CTG GGT ATT 
Leu Gly He 
TTG GCT GAT 
Leu Ala Asp 

TCT GTG GAA 
Ser Val Glu 

GAC GGA CGC 
Asp Gly Arg 
320 

AAC TGG ACC 
Asn Trp Thr 

335 
GTG GGT GCG 
Val Gly Ala 
350 

GAA GCT CTG 
Glu Ala Leu 

GAG ATC CGC 
Glu He Arg 

GCA CGT GCA 
Ala Arg Ala 
400 

GTC GTT TAT 
Val Val Tyr 
415 



KM* 

Genomic DNA 

mm 

GTG GCC 

Val Ala 
1 

GAA CGC 



CTG GTC GTA 
Leu Val Val 
5 

ATT AGA AAC 



ft£ : MJ233-AEC-Lys84 

«*S:*1-|B* : peptide 
«F*Ett« : 1-1263 

[0119] 

CAG AAA TAT GGC GGT TCC TCG CTT GAG ACT GCG 
Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

10 15 
GTC GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT 
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Clu Arg lie Arg Asn 
20 
GTC GTG 
Val Val 



GGA AAT AAT 
Gly Asn Asn 
35 

GAG CTT CTA 
Clu Leu Leu 
50 

GAA ATG GAT 
Glu Met Asp 
65 

GTC GCC ATG 
Val Ala Met 

GGT TCT CAG 
Gly Ser Gin 

ATT GTT GAT 
He Val Asp 
115 

AAG ATC TGC 
Lys lie Cys 
130 

GAT GTC ACC 
Asp Val Thr 
145 

TTG GCA GCT 
Leu Ala Ala 

GAC GGC GTG 
Asp Gly Val 

CTG GAA AAG 
Leu Glu Lys 
195 

TCC AAG ATT 
Ser Lys He 

210 
GTG CCA CTT 
Val Pro Leu 
225 

ATT GCC GGC 
He Ala Gly 

GGT GTC GCA 
Gly Val Ala 

TCC GAT AAG 
Ser Asp Lys 
275 



GAA CTT 
Glu Leu 

ATG CTC 
Met Leu 

GCT ATT 
Ala He 
85 

GCT GGT 
Ala Gly 
100 

GTC ACT 
Val Thr 

ATT GTT 
He Val 

ACG TTG 
Thr Leu 

GCT CTG 
Ala Leu 
165 
TAC ACC 
Tyr Thr 
180 

CTC AGC 
Leu Ser 

TTG GTG 
Leu Val 

CGC GTA 
Arg Val 

TCT ATG 
Ser Met 
245 
ACC GAC 
Thr Asp 
260 

CCA GGC 
Pro Gly 



Val Ala Glu Arg 

25 

TGC TCC 
Cys Ser 

40 
GCA GTG 
Ala Val 



GTT GTC 
Val Val 



He Val Ala Thr Lys Lys Ala 

30 

ACC ACG GAT 
Thr Thr Asp 



GCA ATG 
Ala Met 



GCT GCG 
Ala Ala 
55 

CTG ACT 
Leu Thr 
70 
GAG TCC 
Glu Ser 

GTG CTC 
Val Leu 

CCA GGT 
Pro Gly 

GCT GGT 
Ala Gly 
135 
GGT CGC 
Gly Arg 
150 

AAC GCT 
Asn Ala 

GCT GAC 
Ala Asp 

TTC GAA 
Phe Glu 

CTA CGC 
Leu Arg 
215 
CGC TCG 
Arg Ser 
230 

GAG GAT 
Glu Asp 



GCT GGT 
Ala Gly 

CTG GGT 
Leu Gly 

ACC ACC 
Thr Thr 
105 
CGT GTG 
Arg Val 
120 

TTC CAG 
Phc Gin 

GGT GGT 
Gly Gly 

GAT GTG 
Asp Val 

CCG CGC 
Pro Arg 
185 
GAA ATG 
Glu Met 
200 

AGT GTT 
Ser Val 

TCT TAT 
Ser Tyr 

ATT CCT 
He Pro 



AAG TCC GAA GCC 
Lys Ser Glu Ala 
265 

GAG GTT GCG AAG 
Glu Val Ala Lys 
280 



AAT CCC 
Asn Pro 

GAG CGT 
Glu Arg 
75 

GCA GAG 
Ala Glu 
90 

GAG CGT 
Glu Arg 

CGT GAA 
Arg Glu 

GGT GTC 
Gly Val 

TCT GAT 
Ser Asp 
155 
TGT GAG 
Cys Glu 
170 

ATC GTT 
He Val 

CTG GAA 
Leu Glu 

GAA TAC 
Glu Tyr 

AGC AAT 
Ser Asn 
235 
GTG GAA 
Val Glu 
250 

AAA GTA 
Lys Val 

GTT TTC 
Va] Phe 



GGA GAC 
Gly Asp 
45 

GTT CCG 
Val Pro 

60 
ATT TCT 
He Ser 

GCT CAA 
Ala Gin 

CAC GGA 
His Gly 

GCA CTC 
Ala Leu 
125 
AAT AAG 
Asn Lys 
140 

ACC ACT 
Thr Thr 

ATT TAC 
lie Tyr 

CCT AAT 
Pro Asn 

CTT GCT 
Leu Ala 
205 
GCT CGT 
Ala Arg 
220 

GAT CCC 
Asp Pro 

GAA GCA 
Glu Ala 

ACC GTT 
Thr Val 

CGT GCG 
Arg Ala 
285 



CCA GCT CGT 
Pro Ala Arg 

AAC GCT CTC 
Asn. Ala Leu 
80 

TCT TTC ACG 
Ser Phe Thr 
95 

AAC GCA CGC 
Asn Ala Arg 
110 

GAT GAG GGC 
Asp Glu Gly 

GAA ACC CGC 
Glu Thr Arg 

GCA GTT GCA 
Ala Val Ala 
160 

TCA GAT GTT 
Ser Asp Val 
175 

GCT CAG AAG 
Ala Gin Lys 
190 

GCT GTT GGC 
Ala Val Gly 

GCA TTC AAT 
Ala Phe Asn 

GGC ACT TTG 
Gly Thr Leu 
240 

GTC CTT ACC 
Val Leu Thr 

255 
CTG GGT ATT 
Leu Gly lie 
270 

TTG GCT GAT 
Leu Ala Asp 
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GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

CGT GCG 
Arg Ala 

AAT GTG 
Asn Val 

GGC ATG 
Gly Met 

CGC GAT 
Arg Asp 
370 
ATT TCC 
He Ser 
385 

CTG CAT 
Leu His 

GCA GGC 
Ala Gly 

[0120] E : 4 

e?'J<7^£ : 1263 

&m<ow : mm 

■fSffl\V>ffl& : Genomic DNA 



ATC AAC 
He Asn 

ACC ACC 
Thr Thr 

ATG GAG 
Met Glu 

err tac 

Leu Tyr 
340 
AAG TCT 
Lys Ser 
355 

GTC AAC 
Val Asn 

GTG CTG 
Val Leu 

GAG CAG 
Glu Gin 

ACC GGA 
Thr Gly 
420 



ATT GAC 
He Asp 

GAC ATC 
Asp lie 
310 
ATC TTG 
He Leu 
325 

GAC GAC 
Asp Asp 

CAC CCA 
His Pro 

GTG AAC 
Val Asn 

ATC CGT 
He Arg 
390 
TTC CAG 
Phe Gin 
405 
CGC 
Arg 



ATG GTT CTG 
Met Val Leu 
295 

ACG TTC ACC 
Thr Phe Thr 

AAG AAG CTT 
Lys Lys Leu 

CAG GTC GGC 
Gin Val Gly 
345 

GGT GTT ACC 
Gly Val Thr 

360 
ATC GAA TTG 
lie Glu Leu 
375 

GAA GAT GAT 
Glu Asp Asp 

CTG GGC GGC 
Leu Gly Gly 



CAG AAC 
Gin Asn 

TGC CCT 
Cys Pro 
315 
CAG GTT 
Gin Val 
330 

AAA GTC 
Lys Val 

GCA GAG 
Ala Glu 

ATT TCC 
He Ser 

CTG GAT 
Leu Asp 
395 
GAA GAC 
Glu Asp 
410 



GTC TCC 
Val Ser 
300 

CGC TCT 
Arg Ser 

CAG GGC 
Gin Gly 

TCC CTC 
Ser Leu 

TTC ATG 
Phe Met 
365 
ACC TCT 
Thr Ser 
380 

GCT GCT 
Ala Ala 

GAA GCC 
Glu Ala 



TCT GTG GAA 
Ser Val Glu 

GAC GGA CGC 
Asp Gly Arg 
320 

AAC TGG ACC 
Asn Trp Thr 

335 
GTG GGT GCG 
Val Gly Ala 
350 

GAA GCT CTG 
Glu Ala Leu 

GAG ATC CGC 
Glu lie Arg 

GCA CGT GCA 
Ala Arg Ala 
400 

GTC GTT TAT 
Val Val Tyr 
415 



4** : yi/lf/^f !)^A 
: MJ233-AEC-Lys242 

#8fc£r^*?"i2-§- : peptide 
#&4feB : 1-1263 

[0 12 1] 



■KM 
GTG GCC 
Val Ala 
1 

GAA CGC 
Glu Arg 

GGA AAT 
Gly Asn 

GAG CTT 
Glu Leu 
50 

GAA ATG 
Glu Met 
65 



CTG GTC GTA 
Leu Val Val 
5 

ATT AGA AAC 
He Arg Asn 
20 

AAT GTC GTG 
Asn Val Val 
35 

CTA GAA CTT 
Leu Glu Leu 

GAT ATG CTC 
Asp Met Leu 



CAG AAA 
Gin Lys 

GTC GCT 
Val Ala 

GTT GTC 
Val Val 

GCT GCG 
Ala Ala 
55 

CTG ACT 
Leu Thr 
70 



TAT GGC GGT 
Tyr Gly Gly 
10 

GAA CGG ATC 
Glu Arg He 
25 

TGC TCC GCA 
Cys Ser Ala 
40 

GCA GTG AAT 
Ala Val Asn 

GCT GGT GAG 
Ala Gly Glu 



TCC TCG 
Ser Ser 

GTT GCC 
Val Ala 

ATG GGA 
Met Gly 

CCC GTT 
Pro Val 
60 

CGT ATT 
Arg He 
75 



CTT GAG 
Leu Glu 

ACC AAG 
Thr Lys 
30 

GAC ACC 
Asp Thr 

45 
CCG CCA 
Pro Pro 



AGT GCG 
Ser Ala 

15 
AAG GCT 
Lys Ala 

ACG GAT 
Thr Asp 

GCT CGT 
Ala Arg 



TCT AAC GCT CTC 
Ser Asn Ala Leu 
80 
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GTC GCC 
Val Ala 

GGT TCT 
Cly Ser 

ATT GTT 
He Val 

AAG ATC 
Lys lie 
130 
GAT GTC 
Asp Val 
145 

TTG GGA 
Leu Ala 

GAC GGC 
Asp Gly 

CTG GAA 
Leu Glu 

TCC AAG 
Ser Lys 
210 
GTG CCA 
Val Pro 
225 

ATT GCC 
He Ala 

GGT GTC 
Gly Val 

TCC GAT 
Ser Asp 

GCA GAA 
Ala Glu 
290 
GAC GGC 
Asp Gly 
305 

CGT GCG 
Arg Ala 

AAT GTG 
Asn Val 



ATG GCT 
Met Ala 

CAG GCT 
Gin Ala 
100 
GAT GTC 
Asp Val 
115 

TGC ATT 
Cys He 

ACC ACG 
Thr Thr 

GCT GCT 
Ala Ala 

GTG TAC 
Val Tyr 
180 
AAG CTC 
Lys Leu 
195 

ATT TTG 
Ue Leu 

CTT CGC 
Leu Arg 

GGC TCT 
Gly Ser 

GCA ACC 
Ala Thr 
260 
AAG CCA 
Lys Pro 
275 

ATC AAC 
lie Asn 



ATT GAG 
He Glu 
85 
GGT GTG 
Gly Val 

ACT CCA 
Thr Pro 

GTT GCT 
Val Ala 

TTG GGT 
Leu Gly 
150 
CTG AAC 
Leu Asn 
165 

ACC GCT 
Thr Ala 

AGC TTC 
Ser Phe 

GTG CTA 
Val Leu 

GTA CGC 
Val Arg 
230 
ATG GAG 
Met Glu 
245 

GAC AAG 
Asp Lys 

GGC GAG 
Gly Glu 

ATT GAC 
He Asp 



ACC ACC GAC ATC 
Thr Thr Asp He 
310 

ATG GAG ATC TTG 
Met Glu He Leu 
325 

CTT TAC GAC GAC 
Leu Tyr Asp Asp 



TCC CTG GGT 
Ser Leu Gly 

CTC ACC ACC 
Leu Thr Thr 
105 

GGT CGT GTG 
Gly Arg Val 
120 

GGT TTC CAG 
Gly Phe Gin 
135 

CGC GGT GGT 
Arg Gly Gly 

GCT GAT GTG 
Ala Asp Val 

GAC CCG CGC 
Asp Pro Arg 
185 

GAA GAA ATG 
Glu Glu Met 

200 
CGC AGT GTT 
Arg Ser Val 
215 

TCG TCT TAT 
Ser Ser Tyr 

GAT ATT CCT 
Asp He Pro 

TCC GAA GCC 
Ser Glu Ala 
265 

GCT GCG AAG 
Ala Ala Lys 

280 
ATG GTT CTG 
Met Val Leu 
295 

ACG TTC ACC 
Thr Phe Thr 

AAG AAG CTT 
Lys Lys Leu 

CAG GTC GGC 
Gin Val Gly 



GCA GAG GCT CAA 
Ala Glu Ala Gin 
90 

GAG CGT CAC GGA 
Glu Arg His Gly 



CGT GAA 
Arg Glu 

GGT GTC 
Gly Val 

TCT GAT 
Ser Asp 
155 
TGT GAG 
Cys Glu 
170 

ATC GTT 
He Val 

CTG GAA 
Leu Glu 

GAA TAC 
Glu Tyr 

AGC AAT 
Ser Asn 
235 
GTG GAA 
Val Glu 
250 

AAA GTA 
Lys Val 

GTT TTC 
Val Phe 

CAG AAC 
Gin Asn 

TGC CCT 
Cys Pro 
315 
CAG GTT 
Gin Val 
330 

AAA GTC 
Lys Val 



GCA CTC 
Ala Leu 
125 
AAT AAG 
Asn Lys 
140 

ACC ACT 
Thr Thr 

ATT TAC 
He Tyr 

CCT AAT 
Pro Asn 

CTT GCT 
Leu Ala 
205 
GCT CGT 
Ala Arg 
220 

GAT CCC 
Asp Pro 

GAA GCA 
Glu Ala 

ACC GTT 
Thr Val 

CGT GCG 
Arg Ala 
285 
GTC TTC 
Val Phe 
300 

CGC TCT 
Arg Ser 

CAG GGC 
Gin Gly 

TCC CTC 
Ser Leu 



TCT TTC ACG 
Ser Phe Thr 
95 

AAC GCA CGC 
Asn Ala Arg 
110 

GAT GAG GGC 
Asp Glu Gly 

GAA ACC CGC 
Glu Thr Arg 

GCA GTT GCA 
Ala Val Ala 
160 

TCA GAT GTT 
Ser Asp Val 
175 

GCT CAG AAG 
Ala Gin Lys 
190 

GCT GTT GGC 
Ala Val Gly 

GCA TTC AAT 
Ala Phe Asn 

GGC ACT TTG 
Gly Thr Leu 
240 

GTC CTT ACC 
Val Leu Thr 

255 
CTG GGT ATT 
Leu Gly He 
270 

TTG GCT GAT 
Leu Ala Asp 

TCT GTG GAA 
Ser Val Glu 

GAC GGA CGC 
Asp Gly Arg 
320 

AAC TGG ACC 
Asn Trp Thr 

335 
GTG GGT GCG 
Val Gly Ala 
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340 345 350 

GGC ATG AAG TCT CAC CCA GGT GTT ACC GCA GAG TTC ATG GAA GCT CTG 
Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

355 360 365 

CGC GAT GTC AAC GTG AAC ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC 
Arg Asp Val Asn Val Asn lie Glu Leu lie Ser Thr Ser Glu lie Arg 

370 375 380 

ATT TCC GTG CTG ATC CGT GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA 
lie Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

CTG CAT GAG CAG TTC CAG CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT 
Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 



410 



415 



: MJ233-AEC-Lys40 

#m£^-Ti54§- : peptide 
=fiR3E#fi : 1-1263 
W**ft*U£:#fe:E 
[0 12 3] 



405 

GCA GGC ACC GGA CGC 
. Ala Gly Thr Gly Arg 
420 

[01221 SE?iJ#^ : 5 
mn<D&£ : 1263 
mn<nm : ttfifc 
m<D& : 

h#ns;- : jSfttt 
&¥\<nWM - Genomic DNA 

GTG GCC CTG GTC GTA CAG AAA TAT GGC GGT TCC TCG CTT GAG AGT GCG 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

GAA CGC ATT AGA AAC GTC GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT 
Glu Arg "lie Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 

20 25 30 

GGA AAT AAT GTC GTG GTT GTC TGC TCC GCA ATG GGA GAC ACC ACG GAT 
Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

GAG CTT CTA GAA CTT GCT GCG GCA GTG AAT CCC GTT CCG CCA GCT CGT 
Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATG GAT ATG CTC CTG ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC 
Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 
65 70 75 80 

GTC GCC ATG GCT ATT GAG TCC CTG GGT GCA GAG GCT CAA TCT TTC ACG 
Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

GGT TCT CAG GCT GGT GTG CTC ACC ACC GAG CGT CAC GGA AAC GCA CGC 
Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CGC 
Lys He Cys lie Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 



7 7^^ 
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130 135 140 

GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTG AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu lie Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys 

180 185 190 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

TCC AAG ATT TTG GTG CTA CGC AGT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys lie Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

GTG CCA CTT CGC GTA CGC TCG TCT TAT AGC AAT GAT CCC GGC ACT TTG 
Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

ATT GCC GGC TCT ATG GAG GAT ATT CCT GTG GAA GAA GCA GTC CTT ACC 
He Ala Gly Ser Met Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

GGT GTC GCA ACC GAC AAG TCC GAA GCC AAA GTA ACC GTT CTG GGT ATT 
Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

260 265 270 

TCC GAT AAG CCA GGC GAG GCT GCG AAG GTT TTC CGT GCG TTG GCT GAT 
Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 

275 280 285 

GCA" GAA ATC AAC^ATT GAC ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA 
Ala Glu He Asn He Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 

290 295 300 

GAC GGC ACC ATC GAC ATC ACG TTC ACC TGC CCT CGC TCT GAC GGA CGC 
Asp Gly Thr He Asp lie Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

CGT GCG ATG GAG ATC TTG AAG AAG CTT CAG GTT CAG GGC AAC TGG ACC 
Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

325 330 335 

AAT GTG CTT TAC GAC GAC CAG GTC GGC AAA GTC TCC CTC GTG GGT GCG 
Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

340 345 350 

GGC ATG AAG TCT CAC CCA GGT GTT ACC GCA GAG TTC ATG GAA GCT CTG 
Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

355 360 365 

CGC GAT GTC AAC GTG AAC ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC 
Arg Asp Val Asn Val Asn lie Glu Leu He Ser Thr Ser Glu He Arg 

370 375 380 

ATT TCC GTG CTG ATC CGT GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA 
He Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

CTG CAT GAG CAG TTC CAG CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT 
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Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 



405 

GCA GGC ACC GGA OGC 
Ala Gly Thr Gly Arg 
420 

I o i 2 4 j mmm* : 6 

&n<£>&£ : 1263 

m<o& : 

&¥\<K>ffi& : Genomic DNA 



410 



415 



t&Wk&tlitfir : peptide 
#£&g : 1-1263 

ttL<D$m : 835 #B<S>R ttG $£ttA 836 # 

902 #@*3<tOt 92 3 #@OY teC £fcl*T U 
f^Jf$K, 835 #Stf)R -CfcO. 836 #@, 902 #E 

*5j:tf923 #boy #c 

[0 12 5] 



: MJ233 

GTGGCCCTGG TCGTACAGAA ATATGGCGGT TCCTCGCTTG AGAGTGCGGA ACGCATTAGA 60 
AACGTCGCTG AACGGATCGT TGCCACCAAG AAGGCTGGAA ATAATGTCGT GGTTGTCTGC 120 
TCCGCAATGG GAGACACCAC GGATGAGCTT CTAGAACTTG CTGCGGCAGT GAATCCCGTT 180 
CCGCCAGCTC GTGAAATGGA TATGCTCCTG ACTGCTGGTG AGCGTATTTC TAACGCTCTC 240 
GTCGCCATGG CTATTGAGTC CCTGGGTGCA GAGGCTCAAT CTTTCACGGG TTCTCAGGCT 300 
GGTGTGCTCA CCACCGAGCG TCACGGAAAC GCACGCATTG TTGATGTCAC TCCAGGTCGT 360 
GTGCGTGAAG CACTCGATGA GGGCAAGATC TGCATTGTTG CTGGTTTCCA GGGTGTCAAT 420 
AAGGAAACCC GCGATGTCAC CACGTTGGGT CGCGGTGGTT CTGATACCAC TGCAGTTGCA 480 
TTGGCAGCTG CTCTGAACGC TGATGTGTGT GAGATTTACT CAGATGTTGA CGGCGTGTAC 540 
ACCGCTGACC CGCGCATCGT TCCTAATGCT CAGAAGCTGG AAAAGCTCAG CTTCGAAGAA 600 
ATGCTGGAAC TTGCTGCTGT TGGCTCCAAG ATTTTGGTGC TACGCAGTGT TGAATACGCT 660 
CGTGCATTCA ATGTGCCACT TCGCGTACGC TCGTCTTATA GCAATGATCC CGGCACTTTG . 720 
ATTGCCGGCT CTATGGAGGA TATTCCTGTG GAAGAAGCAG TCCTTACCGG TGTCGCAACC 780 
GACAAGTCCG AAGCCAAAGT AACCGTTCTG GGTATTTCCG ATAAGCCAGG CGAGRYTGCG 840 
AAGGTTTTCC GTGCGTTGGC TGATGCAGAA ATCAACATTG ACATGGTTCT GCAGAACGTC 900 
TYCTCTGTGG AAGACGGCAC CAYCGACATC ACGTTCACCT GCCCTCGCTC TGACGGACGC 960 
CGTGCGATGG AGATCTTGAA GAAGCTTCAG GTTCAGGGCA ACTGGACCAA TGTGCTTTAC 1020 
CACGACCAGG TCGGCAAAGT CTCCCTCGTG GGTGCGGGCA TGAAGTCTCA CCCAGGTGTT 1080 
ACCGCAGAGT TCATGGAAGC TCTGCGCGAT GTCAACGTGA ACATCGAATT GATTTCCACC 1140 
TCTGAGATCC GCATTTCCGT GCTGATCCGT GAAGATGATC TGGATGCTGC TGCAOGTGCA 1200 
CTGCATGAGC AGTTCCAGCT GGGCGGCGAA GACGAAGCCG TCGTTTATGC AGGCACCGGA 1260 



CGC 

[0 12 6] iE^tJS-^: 7 
mm&Z : 421 

: UJ233 



1263 



77^ 



flFSEffiiS : 1-421 

: 279 #@<DAAA f*Ala £/tf*Thr SfcMtVal 
Sr^U 301 •SomrtSer SfcttPhe &jj*U 308 
#g<E>ZZZ liThr *fcttlle IkWK. 279 #@ 

OAAA #Ala "C* 19 , 301 #i£>YYY d*Ser *C*>9, 30 
8 #S0>ZZZ43Thr "C*>6 ^ <t it^t\ 
[0 12 7] 

peptide 

Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

Glu Arg He Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 
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20 25 30 

Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala lie Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

Lys He Cys lie Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

180 185 190 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 . 

Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

He Ala Gly Ser Met Glu Asp lie Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

260 265 ' 270 

Ser Asp Lys Pro Gly Glu AAA Ala Lys Val Phe Arg Ala Leu Ala Asp 

275 280 285 

Ala Glu lie Asn He Asp Met Val Leu Gin Asn Val YYY Ser Val Glu 

290 295 300 

Asp Gly Thr 111 Asp He Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

325 330 335 

Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

340 345 350 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

355 360 365 

Arg Asp Val Asn Val Asn He Glu Leu He Ser Thr Ser Glu He Arg 

370 375 380 

He Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 

405 410 415 

Ala Gly Thr Gly Arg 
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420 



[B2l 7kb©**MDNAKfr©t 
[13] «il^7^^ KpCRY30-AK8 3 5 



Ps»l 



Pit 





Pvul 




HindIL Pvul Pvul 


Nrul Xbol NCOI Bgll 
1 t f 1 


jHlncH 




1 HlncSlDral 1 EcoRI 
1 1 1 1 1 1 



I Bgll 



m l.7kb 



[i2] 



l20Obp 



PaH 



PstI BqIE 





Pvul 




HlndE Pvul Pvul 


Nrul Xbol Mcol BglS 
1 1 ..1 1 — 


| Hindi 




| Hlncn|OroI | EcoRI 



M 200 bp 



Ii3] 




pH50298 



(so int. ci. 5 mm* jrrt»a#^- fi &m&&mm 

(C 1 2 P 13/08 
C 1 2 R 1:13) 
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